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Tbeasuby Department, 

Office of the Secretary, 
Washington^ D. C, February 5, 1898, 

The Speaker of the House of Representatives: 

I have the honor to transmit a report made to tbe Bureau of Statistics, 
Treasury Department, on the commerce of the Great Lakes. This 
report was prepared by Mr. George G. Tunell, of Chicago, under the 
direction of the Bureau of Statistics, and embodies the first serious 
attempt to describe statistically this important branch of the domestic 
commerce of the United States. 1 can not too strongly urge the expedi- 
ency of making this commerce a subject of annual record and investiga- 
tion. The statistics of railway transportation have become a recognized 
branch of the Government statistical service; but the necessary com- 
plement, the movement of merchandise on lakes, rivers, and canals, 
has been neglected. 

Compared with the shipping tonnage employed in the foreign com- 
merce of the United States, the activity of the lake shipping is far 
gieater. The bulk of transactions in the lake-carrying interests is so 
large as to rank it among the great conveyers of the world. The con- 
centration upon a small number of commodities, as well as in a few 
companies, appears to make statistical records comparatively simple. 
On the important economic influences of this trade I need not dwell. 
They are of vital importance in feeding domestic industries and in 
permitting a further extension of American commercial interests in 
foreign markets. These influences are becoming stronger each year, 
and I believe the time has come when they should be made subject to 
official record, in order that they may be intelligently studied and 
directed so as to produce the highest benefits to the industrial and 
commercial interests of the United States^ 
Respectfully, yours, 

L. J. GAGE.^ SecxaAfM'^^ 
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[PreiMured ander the direction of the Bareaa of Statistics, Treasury Department, bj Geprye G. TnnelL] 



TRANSPORTATION ON THE GREAT LAKES. 

INTRODUCTION. 

Many circumstances have recently directed attention to the transx)or- 
tation facilities of the Great Lakes. The rai)id growth of lake traffic, 
the increasing size of lake vessels, the rapidity with which ships are 
loaded and unloaded, and other developments of a similar nature have 
interested the curious, while the vital significance of cheap carriage to 
the mining, farming, and lumbering interests, and to their numerous 
dependent industries, has compelled the people engaged in all these 
occupations to give careful consideration to the questions of lake ship- 
ping; and the whole subject of inland waterways has been forc^ 
upon the attention of men in public life by the appeals that have been 
made to Congress for large appropriations to immediately improve 
existing harbors and channels and for the speedy construction of a deep 
waterway from the Great Lakes to the sea. But, notwithstanding this 
widespread desire for information about the commerce on the lakes and 
its far-reaching importance to several of our great national industries, 
lake transportation has been well-nigh neglected, not only by writers 
on transportation, but by our Government as well; and this in the face 
of the fact that Congress is annually called upon to vote large sums of 
money to facilitate trafl&c upon these waters. 

Kot until the Eleventh Census was taken were full statistics gathered 
of the movement of commodities upon the whole lake system,^ and 
since then (1889) nothing in the way of a comprehensive report has 
been made or even satisfactory data collected.^ This being the situa- 
tion, all hope of satisfactorily setting forth the development of lake 
commerce in all its aspects may as well at once be abandoned. In fact, 
the data are so meager and in part so unreliable that it is exceedingly 
difficult even to set forth the growth of the total movement on the lakes. 
As has already been stated, no statistics of the traffic moved on the 
whole lake system can be obtained previous to the year 1889. 

^ In 1852 a special report was submitted to Congress, entitled "Andrews' Report on 
Colonial and Lake Trade/' but this report leaves much to be desired, and besides the 
period considered antedates that of this report. From this early date nothing com- 
prebensiye was attempted until the Tenth Census was taken, and even then only 
commodities carried in steam vessels were covered, and this portion of the subject 
was not fully treated. The bulk of this report was devoted to shipbuilding and to 
the fleets and but little space given to the commerce moved. 

*See Appendix I for a critical examination of the data furnished by the Treasury 
and War Departments. Mr. C. H^ Keep's report of 1891 will there be discussed. 
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STATISTICS OF LAKE COMMEBCE. 3 

For the later years we have nothing but the repoi-ts of the Chief 
of Engineers.' lu the earlier years, however, the commerce passing 
through the Detroit Biver was very nearly equal to the total movement 
on the lakes, and thas pretty accurately reflected the development of 
commerce on the whole system, and it is therefore a cause for sincere 
regret that we do not possess full statistics of the tratQc moved through 
this channel.^ Tn recent years business between Lake Superior and 
Lake Michigan ports has largely increased, with the result that the 
commerce through the Detroit River is not iiow so good au index of 
the whole movement on the lakes as formerly. The growth of com- 
merce on the Great Lakes, as reflected by the amount of traffic passing 
throngh the Detroit River, is disclosed by the following figures, which 
bu^ e for the most part t>een taken froi i the repoils of Col. O. M. Poe, 
Corps of Engineers, U. S. A. The statement covers the traffic passing 
both up and down the river: 

Cojumeree numed thnmgh the Detroit ICiver. a 



ReglHtflTBil Trelgbt 



l^giBiered Frulgbt 











1882 


17.m2,19S 










is.Bee,Qi» 













a See Aiipendli I for the Marcaa of theM flgores. 

Assamiiig now that these figures are approximately correct and that 
they all vary to the same extent and in the same direction, we find that 
there has been a substantial increase iu the traffic passing I hrongh the 
Detroit River. The traffic statistics show that there was a rapid in- 
ciease from 1873 to 1880, but that during the decade ending with the 
year 1389 tbere was absolutely no growth. Inferences from these fig- 
ures, however, should be drawn very cautiously, I am forced to be- 
lieve that either the figures for 1873 or those for 1880 are incorrect. I 
am of the opinion that the remarkable development of traffic from 1873 
to 1880 did not take place. 

In discussing the points just raised I shall present what upon the 
whole must be regarded as the most satisfactory evidence we have of 
the growth of traffic apon the Great Lakes. It is the growth of the 
lake fleet. We have statistics of the tonnage of the lake fleet lirom 
the year 1868, and their accuracy can not be impugned.^ On one side 
changes in the volume of traffic would be reflected slowly by the size 
of the fleet. If traffic decreased- the fleet would not at once decline, for 

' Thee« reports are based on the data collected by tbe cuslom-bonse officials. 'So 
atluQipt ie made to give the oommerce for Ibe whole lake eyatem— aimply tbe total 
Dumber of clearances, with the total registered tonnage. 

^Thia was true because there was verj little lucal traHto od the lakea, and nearly 
the whole of the long-distance traffic pasted throngh this ahaanel. lu 1880 the 
carffo tonna^ carried thFough the river iu Amerioaa vessels was 19,717, f<60 toos, 
wbUe the Hhipments from all Americao lake ports aggregated but 25,(H!7,717 tons. 
(Eleventh Censna, Traasportatioa Business, Part II, pp. 275, 308.) 

'That ia, they are what they purport to be. All tigged craft, however, are classed 
nith the sailing vessela, and consequt^ntly many TesselH that are really barges ore 
daased as Bailing vessels. Tliie is to be regretted. 
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the ships woald be in existence and could not be put to other uses or 
removed from the lakes. 

If, however, business fell off for a few years in succession, the ton- 
nage of the fleet would surely be reduced. As the old ships became 
unseaworthy or as vessels were wrecked, new ones would not be built 
to take their places, and the tonnage would gradually decline, for peo 
pie do not put money in a losing venture. An increase of traf&c, unlike 
a decrease, is quickly reflected by accessions to the fleet. Years of 
heavy traffic are always prosperous years for the shipyards. It then 
appears that when the fleet is on the decline or stationary it may be 
inferred that there has been no growth of traffic, and that when the 
fleet is growing business is increasiug. 

. In order to present the variations in the tonnage of the fleet in such 
a way that the changes and the whole movement can be easily and 
clearly apprehended, the figures have been charted.^ The relative 
amounts of sail, steam, and barge tonnage must be noted, for on the 
lakes a steamer is supposed to be able to do two and one-fourth times 
the work of a sail vessel of like tonnage.^ The barges make as good 
time as the steamers that tow them, so the carrying power of the barge 
tonnage is also much greater than a like amount of sail tonnage. The 
effective carrying power of all the vessels has been largely increased 
by the improved facilities that have been introduced for loading and 
unloading vessels. 

; From the chart just mentioned, which may be found on the page 
opposite, it appears that from 1868 to 1872 the lake fleet did not quite 
maintafti its own, and then made rapid gains until 1875, when the total 
tonnage stood at 587,234 tons. From this high point the tonnage 
steadily declined until 1879, when it stood at 552,602 tons. The next 
year the tonnage increased to 557,942 tons and during the two following 
years jumped to 648,815 tons and then increased slowly until 1886, being 
but 690,359 tons in that year. At about this time the new era in lake 
transportation began ; the long stupor that had come over the lake car- 
riers was broken and lake transportation was transformed from an anti- 
quated to a modern industry. Since 1886 the tonnage on the lakes has 
almost doubled, large accessions having been made every year, the years 
1894 and 1895 excepted.^ The growth of and changes in the tonnage 
have now been pointed out, but the extent to which these alterations 
enlarged the carrying capacity of the lake fleet still remains to be shown. 
As has already been stated, it is generally held that a steamer can do two 
and one-fourth times the work of a sailing vessel of like tonnage. It 
is obvious, then, that special importance attaches to the increase of this 
kind of tonnage, and by the introduction of more powerful engines the 
steamer itself became progressively a more efficient instrument. 

Improved facilities for fueling, unloading, and loading vessels have 
also very greatly inweased the carrying power of the whole fleet, to say 
nothing of the enlarged carrying power due to better locks and the 

The figures may be found in Appendix I. 

3 On the ocean it is generaUy held that a steamer can do three times the work of a 
sailing vessel of like tonnage. The greater superiority of the steamer over the sail- 
ing vessel on the ocean is due to the fact that ocean voyages are generally longer 
than lake voyages, and it is while at sea that the steamer gains on the sailing vessel. 
The sailing vessel is unloaded just about as rapidly as the steamer. 

•In examining the chart two facts should be kept in mind: (1) That the years 
given are the fiscal years, and therefore ended on the 30th of June of the calendar 
year; and (2) that vessels are built on contracts that frequently call for delivery at 
a distant day, and so building may continue for some time after a period of limited 
traffic h9s set in. 
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STATISTICS OF LAKE COMMERCE. 5 

ligbting^ of dangerous cliannels so as to permit passage by night. Mr. 
A. B, .Wolviii informs me that fifteen years ago 15 or 16 roand trips 
were considered a very good season's work in the ore business between 
Lake Superior and Lake Erie ports, whereas 22 round trips are now 
considered nothing more than a fair season's work. I shall now show 
how the substitution of steam for sails, and other improvements, have 
enlarged the carrying capacity of the lake fleet. In the following esti- 
mates I have assumed that all the improvements other than the substi- 
tution of steam for sails have increased the efficiency of the steam 
tonnage by 75 per cent,^ 

It must be conceded that the estimates are conservative. In the 
subjoined table account has been taken of the greater carrying power 
of steamers and other improvements. 



Year. 



1868 
1870 
1873 
1875 
1880 



Sail and 
barge, pins 
steam ton- 
nage, multi- 
plied bv 3. 



742, 286 
721,098 
881,311 
991, 848 
982, 032 




Sail and 
barge, plus 
steam ton- 
nage, mnlti- 
pUed by 3. 

1,351,516 
2, 058, 278 
2, 301, 335 
2,912,855 
3, 326, 592 



This table shows that the working power of the fleet was less in 1870 
than it was in 1868, but that it increased rapidly from the former date 
to 1876, but actually decreased from 1875 to 188Cr and increased rapidly 
from 1880 to 1885. From 1885 to 1890 the growth was phenomenal, the 
carrying power of the fleet being almost doubled in a period of five years. 
Since 1890 the capacity of the fleet has largely increased, in spite of 
several years of general business depression. 

Now let us return to the statement of the traffic through the Detroit 
Eiver. Can 9,000,000 tons for 1873, and 20,235,249 tons^ for 1880, an<J 
19,717,800 tons for 1889 be considered as approximately correct? The 
chart opposite page 4 shows that from 1873 to 1880 there was ])rac- 
tically no increase in the floating equipment on the lakes, the ton- 
nage in 1873 being 520,811 tons and in 1880 but 557,942 tons. By the 
table above it will be seen that the eflective carrying power of the 
fleet was increased by but 100,000 tons, steam having been substituted 
only to a limited extent for sails. With an increase of but 37,131 in 
the gross tonnage afloat on the lakes, could more than twice the amount 
of traffic be moved in 1880 as was carried in 1873? Under certain cir- 
cumstances this feat would be possible. If the season of 1873 was an 
unusually dull one and a large i>ortioii of the fleet was tied up for a part 
or the whole of the season it would be possible, with no large accessions 
of tonnage, to carry twice the amount of freight in another season. But 
all the facts we have show that the year 1873 was more than a fairly 
good season. Eates, while not so high as during the preceding season, 
were nevertheless well maintained; the traffic through the St. Marys 
Falls Canal was large, shipments of flour and grain from Chicago and 
Milwaukee were heavy, and the receipts of these commodities at Buffalo 

'It seemed best to me to make the increase of steam tonnage the basis of the 
estimat<e, for the other improvements in a rough way went hand in hand with the 
increase of this tonnage. 

"It is to be noted that it has been accepted that the freight tonnage for 1880 was at 
least equal to the registered tonnage passing through this channel. This assumption 
is generally conceded to be entirely safe. 
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were fully up to the average. Eighteen hundred and seventy -three was 
a panic year, to be sure; but business in general was good up to the 
time of the crash, which did not come until well along in the autumn. 
This, then, being the situation, it becomes dif&cult to understand how, 
if a fleet of 620,811 tons was kept busy in 1873 in moving 9,000,000 tons 
of freight one of 557,942 tons could have succeeded in moving over 
20,000,000 tons in 1880. 

A comparison of the statistics of the traf&o through the Detroit 
Eiver for the decade ending in 1889 and the growth of the lake fleet 
during the same interval seems to discredit the traffic statistics. In 
1880 the registered tonnage passing through the river was 20,235,249 
tons and the tonnage of the lake fleet was 557,942 gross tons.^ During 
the succeeding ten years the registered tonnage never in any one year 
equaled this amount, and stood at 19,646.000 tons in 1889,* the year of 
largest traf&c. The tonnage of the lake fleet, on the other hand, stead- 
ily increased from 557,942 gross tons in 1880 to 907,664 gross tons in 
1889, and the effective carrying capacity grew from 982,032 tons to 
2,058,278 tons, or much more than doubled. These diverse facts are 
difficult to harmonize. It can not be offered in explanation that only a 
small part of the traffic on the lakes found its way through the Detroit 
Eiver in 1889, for the traffic of this river stood in about the same rela- 
tion to the total traffic on the lakes in 1889 as it did in 1880. Some 
change had taken place, but it was not great. Since 1889 the Detroit 
Eiver has been progressively a poorer indication of the total traffic on 
the lakes, but still stands to-day as a pretty good index. 

What the growth of traffic upon the whole lake system has been since 
1873 has now been shown in indirect ways. In conclusion, I shall pre- 
sent the scant facts we have showing directly the development of com- 
merce upon the whole system. It has already been stated tliat it was 
not until the Eleventh Census was taken that the total volume of goods 
moved on all kinds of vessels was ascertained. The total amount of 
shipments from American lake ports for the last census year (1889) was 
25,027,717 net tons. The registered t<mnage that cleared from all the 
collection districts on the chain of lakes for the year 1893 was 34,571,208 
tons; 3 for the year 1894 37,565,229 tons, * for the year 1895 44,295,861 
tons,5 and for the year 1896 53,265,572 tons.« 

As a rule the cargo tonnage is in excess of the registered tonnageJ 
If it be assumed that the cargo tonnage was just equal to the registered 
tonnage, there was a gain in the five-year period under consideration in 
the g(K>ds movement on the whole lake system of 12,537,512 tons and 
for the seven-year period a gain of 28,237,855 tons, which represents a 

^To make this ^and total every registered ton on the lakes wonld have to pass 
through the Detroit Kiver 36.2 times, or a little oftener than once a week, for a season 
of eiglit months. 

3 As given hy the census, the freight tonnage for 1889 was 19,717,860 tons. 

3 Annual Report Chief of Engineers, 1894, p. 2378. 

*Ibid., 1895,p. 3068. 

<^Ibid., 1896, pp. 2895,2896. Figures for 1894 and 1895 do not include Canadian 
tonnage ; the report for the year 1893 leaves the point in doubt. 

<^ These figures were kindly furnished by Lieut. Col. G. J. Lydecker, the Govern- 
ment engineer in charge of the improvements of the Detroit River. 

7 In the case of the St. Marys Falls Canal the freight tonnage has been considerably 
in excess of the registered tonnage. Lieut. J. B. Cavanagh, in a report to Brig. Gen. 
William P. Craighill, Chief Engineer, says: "Since 1885 the freight tonnage has 
exceeded the registered tonnage on an average by about 8 per cent.'' (House Doc. 
No. 110, Filty-fourth Congress, first session.) The figures covering the commerce of 
the Detroit River also show that the cargo tonnage usually exceeds the registered 
tonnage. 
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gain for the shorter period of a trifle more than 50 per cent and for the 
longer period of 112.8 per cent. In 1889 all the railroads in the United 
States carried 619,165,630 tons of goods, and in 1894 674,714,747 tons, 
and in 1896 773,868,716 tons.^ There was thns in five years a gain of 
55,549,117 tons, a trifle inore than 9 per cent, and in seven years a gain 
of 154,703,086 tons, or 24,9 per cent. The comparison, therefore, is 
very favorable to the lakes. 

As all the data have now been presented showing the growth of the 
total movement of commodities on the lakes, the development of trafSc 
npon the great divisions of the lake system will be considered. Here 
again there is a great dearth of information, bnt the situation is not so 
bad as it was in the case just considered. The problem must, however, 
be approached in a roundabout way, for there are no data showing the 
growth of the total movement on any one of the chief divisions of the 
lake system. The traflSc on the lower lakes (Lakes Brie and Ontario) 
is pretty accurately reflected by the movement of goods through the 
Detroit River. This is true, because, as has already been said, the local 
business on the lakes is comparatively insignificant. The movement 
through the Detroit River much more accurately indicates the total 
traffic on the lower lakes than the commerce through the river reflects 
the aggregate business of the whole lake system, and for the simple rea- 
son that the local business is less in a small part than on the whole 
system. In 1889 there was a total goods movement through the Detroit 
River in American vessels of 19,717,860 tons, while the total commerce 
of Lakes Erie and Ontario and the St. Lawrence River in American 
vessels was but 807,125 tons more, or 20,524,985 tons.^ If, now, it be 
accepted that the growth of the traffic through the Detroit River may 
be regarded as a fair index of the development of commerce on the 
lower lakes, it is but necessary to refer to the table, on page 3, of the 
traffic passing through the river. 

Just as the Detroit River furnished a statistical key to the trafElc on 
the lower lakes, so the St. Marys Falls Oanal supplies a key to the com- 
merce of the Lake Superior division of the lake system. In fact, it 
aiibrds a better one, for all of the traffic going to and coming from Lake 
Superior must pass through the St. Marys Falls Canal,^ while the lower 
lakes have two outlets. There is also less local business on the Lake 
Superior division, and for this reason also the " Soo" is a better key than 
the Detroit River.* As the commerce on Lake Superior has attained 
large proportions, the " Soo" occupies a very important position from a 
statistical point of view, and, fortunately, there are very full statistics 
of the traffic moved through it from the date of its opening in 1855.* 

1 Statistical Abstract^, 1897, p. 335. 

^This amount is obtained by dividing by 2 the diiference between the traffic moved 
through the Detroit River and the sum of the receipts and shipments from all ports 
on Lakes Erie and Ontario and the St. Lawrence Eiver. In this operation all com- 
merce passing to or from the lower lakes through the Detroit River is regarded as 
long-distance traffic, and tlie remainder (local traffic) is divided by 2 because it 
appears twice — once as shipments and again as receipts. The result thus obtained 
is not to be regarded as absolutely correct, bnt it may be taken as a close approxi- 
mation. 

^This gateway is commonly known as the ^'Soo'' — the abbreviation of the longer 
name of Sault Ste. Marie, adopted by the Jesuit pioneers of the seventeenth century. 

'^During the year 1889 the local traffic on Lake Superior amounted to 351,997 not 
tons. This amount was obtained by dividing by 2 the diiference between the sum 
of the shipments and receipts of Lake Superior ports and the tonnage of the '^Soo'' 
oanal. 

^See comments on these statistics in Appendix I, part 1. 
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Tbe following table, tAkeii from a re-iMirt of General Saperintendent 
Wheeler,' shows the growth of traffic upon the Lalie Superior division 
of the lake system : 

Conmtroe of the St. Maryt Falli Canal. 
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aThecoiiBl wan nnt opennl nnlllJune la. I85i. Tlia traflic lliroiigli tliB CminiUan CbuI. Thich 
WBB opened to comnierce 8«plonilicI 0, 1HS5. ix luclailed Id iht alHive nUUmeut for 1BD&-S7. 
b No record was kept of tbo cargo touaage until Jnno, 1891. 

The very rapid growth of the tonnage passing through tlie St. Marys 
Falls Canal is in striking contrast with the very slow increase of that 
passing through the Detroit Hiver. The growth of the traffic through 
tho former gateway has also been muehmoreumform than that through 
the latter. Since the year 1880 busincHS through the St. Marys Falls 
Canal has increased with surprising rapidity. This has been due for 
the most part to the astonishing development of the iron mines of the 
Lake Superior region daring the last fifteen years. In 1880 but 077,073 
net tons of iron ore were moved out of Lake Superior. Since 1884 the 
basiness has grown rapidly, and daring the season of 1895 shipments 
slightly exceeded 8,000,000 net tons and constituted a little more than 
one-half of tho total movement of freight through the canal. In 1896 
the large business of the previous year was not realized, but the move- 
ment of iron ore during tho season of 1897 surpassed all records, and 
amounted to 10,633,715 net tons. Lnmber, grain, flour, and coal are 
the other items which have made the largest contributions to the 
increased movement. 

There still remains of the lake system one division to be considered; 
it is formed by Lakes Michigan, Huron, and St. Clair. The growtli of 
commerce on this group can not be set forth, even approximately. Tlie 
traffic through the Detroit Itiver conveys some idea of the development 
- of the business of this group, but not a very good one. This is the 
case because the local traffic upon Lake Michigan is too large to be 
ignored, and because there is now a large movement of iron ore and . 
lumber from the ports of Lake Superior to those of Ijake Michigan. 

Several striking fivcts concerning the character of lake transporta- 
tion are brought out by the traffic statistics. Probably the first to 
arrest attention is the celerity with which cargoes are loaded and 

' Mr. Wheeler ie the GoTsmment engioecr in charge of tho cmial. 
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HDloaded. lostead of losing days in receiving and discharging cargoes, 
as was ouce the case, only hours are now lost. Perhaps this statement 
is not strong enough, for if averages could be obtained it would proba- 
bly be found that it 4oes not now require so many hours to load and 
unload as it did days some years ago. Vessels lose almost no time at 
the docks. It i? almost literally true that they are constantly going or 
coming; that is, they are nearly all the time engaged in the work for 
which they were designed, namely, carrying goods. This great dis- 
patch is in a large measure gained by building vessels and docks 
adapted to each other. It must not, hdwever, be understood that this 
development has reached its final phase, for in the handling of certain 
commodities much yet remains to be accomplished. As the iron ore 
business has become concentrated in a few hands, with the result that 
the ore is now conveyed from its natural bed in the mines to the fur- 
nace by the same party, it would be expected that here would be found 
the most harmonious and complete development of machinery for the 
cheap and expeditious handling of freight, and such is the case. The 
docks have been so constructed that ore may be spouted into all the 
hatches of the ship at the same time, and just recently a dock has been 
completed equipped with such a large number of hoists as to permit ore 
to be raised from all of the hatches simultaneously of even the largest 
vessels.^ Much progress has also been made in the expeditious han- 
dling of other commodities, particularly coal.^ 

Another change which has materially reduced the time vessels lose 
in port is the new method of fueling. Instead of the vessel going to 
the docks to be coaled, at a great sacrifice of time, the fuel is now 
brought alongside the vessel on a scow or barge and put on board while 
the ship is being loaded or unloaded. 

I'he importance of these two changes can not easily be overestimated. 
They largely account for the fact that while fifteen or sixteen round trips 
from the head of Lake Superior to the foot of Lake Erie were regarded 
as a good season's average fifteen years ago, nothing short of twenty- 
two would now be considered as satisfactory in the iron ore traffic. Our 
interest does not center in the mechanical improvements that have 
made this greater number of trips possible. It lies rather in the influ- 
ence the larger number of trips may have upon the cost of transporta- 
tion and ultimately upon rates, and when these are taken up in detail 
the improvements that have increased by more than one-third the 
effective carrying power of vessels will again be considered. 

Another striking fact of lake traffic is its extreme simplicity. It 
is in the main made up of but few commodities. The articles which 
constitute the great bulk — almost the whole — of the commerce moved 
are the crude products of the extractive industries. The mines, the 
forests, and the grain fields of the territory about the Great Lakes are 
the sources in which the mass of the traffic originates. During the 
last census year the three commodities — irpn ore, lumber, and coal — 
contributed 75.73 per cent of the tonnage of the lakes, and grain and 
mill products contributed 16.15 of the remaining 24,27 per cent, thus 
leaving but 8.12 per cent undistributed.^ 

During the navigation season of 1896 there passed through the St. 

* This dock is located at Conneaut, and is the property of the new mineral railroad, 
the Pittsburg, Bessemer and Lake Erie. 

^Nothing more on this point will be said at this time, for as each of the leading 
commodities that go to make up lake commerce is studied the machinery used in 
moving it will bo considered at length. 

3 Eleventh Census, Transportation Business, Part II, p. 308. 
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Marys Falls Canal 16^239,061 net tons of freight. To this amount iron 
ore, lumber, coal, grain, and flour contributed 16,432,993 tons. 

In a very large measure the traffic of the Detroit Kiver presents the 
same simplicity as that of the St. Marys Falls Canal. Several of the 
articles, however, which were rather insignificant among the commodi- 
ties sent through the St. Marys Falls Canal attained some degree of 
importance among the items of freight passing through the Detroit 
Eiver. During the navigation season of 1895 iron ore and finished 
iron, coal, grain and flour, and lumber (not including logs) contributed 
23,104,239 tons to the 26,845,679 net tons of freight passing through 
the river. In order to more clearly set forth the simplicity of lake 
traffic a detailed statement of the commerce passing through these 
two channels will be inserted. 



statement of th^ freight traffic through the St, Marys Falls Canal for the season of 1896,a 



Items. 


Total 
traffic. 


Items. 


Total 
traffic. 


Coal ....................... .net tona . 


3, 023, 340 

8, 882, 858 

63,256,463 

27,448,071 

121, 872 

237, 515 


Copper net tons.. 

Iron ore do 

Lumber Mfeet,B.M.. 

Silver ore, in bullion net tons . . 

Building stone do 

Unclassifled freight do 


116,872 

7,909,250 

684,986 

240 

17, 731 

520,851 


Flour barrels.. 

Wheat bushels.. 

Grain, excluding wheat do 

Manufactured and pig iron .net tons. . 
Salt barrels.. 



a The commerce passing through the Canadian Canal is included. 

Commerce of the Detroit River during the season of 1896, comprising staj^les only^ and only 
such staples as were shipped on vessels that cleared from United States ports. a 



Commodity. 



Iron ore and finished iron. 
Copper ore 



Silver ore 

Building stone 

Cement barrels. 

Wheat bushels. 

Flour : barrels. 

Com bushels. 

Eye, barley, and oats do. . . 

Flax and grass seed do . . . 

Salt barrels. 

Shingles and laths pieces . 

Telegraph poles do . . . 

Logs feet, B. M . 

Lumber do... 

Provisions hogsheads. 

Unclassified freight 



Total 



Amount. 



711,078 

59,425,842 

11,536.246 

47, 334, 981 

39,116,202 

3, 410, 451 

703, 078 

199,170,000 

165, 734 

95, 000, 000 

1, 098, 649, 400 

609,000 



Net tons. 



8.451,688 

107, 147 

'7,834.942 

100 

347,000 

106,677 

1,865,735 

1, 153, 620 

1,314,463 

844,791 

77,51« 

98,000 

50,000 

4J,000 

152,500 

1.639,000 

130,500 

1, 630, 000 



25,845,079 



a Annual Report of the Chief of Engineers, 1896, Part V, pp. 2895-2896. 

Another of the conspicuous features of lake transportation is the 
great preponderance of east-bound over west-bound tonnage. In 1890 
the total east-bound traffic through the Detroit River in American ves- 
sels was 15,670,156 net tons, while the west-bound traffic was bat 
6,080,757 net tons.^ 

Although the excess of east-bound over westbound is very large in 
the case of the Detroit Eiver, it is still more characteristic of the traf- 

J Internal Commerce of the United States, 1891, p. xxxix. This is the latest year 
for which we have official statistics which distinguish between east and west-bound 
traffic passing through the Detroit River. 
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flc passiiig tliroagli the St. Marys Falls Canal; moreover, present indi- 
cations go to show that the equilibrium will be still further disturbed, 
for the east-bound movement through the canal has recently been 
increasing at a more rapid rate than the west-bound. For the naviga- 
tion season of 1896, the east-bound commerce passing through the 
United States and Canadian canals at the Falls of St. Mary amounted 
to 12,737,062 net tons, while the west-bound tonnage was but 3,501,999 
net tons,^ or somewhat more than one- fourth of the east-bound. 

The.difference in volume between the east and west bound movements 
is not so great in the case of the business to and from Lake Michigan 
as it is in the case of the other lakes. The great disparity which 
exists between the east and west bound commerce on the lake system, 
as a whole, is largely due to the fact that as a nation we ship by all 
routes much more freight to the East than we receive from the East. 
Inequality of east and west bound shipments is not peculiar to lake 
transportotion; it also characterizes railroad traffic. This dispropor- 
tion is explained by the fact that in exchange for its heavy products 
of the mine, field, and forest, the West receives the manufactured 
products of the East and of foreign countries. The finished products 
received in exchange do not of course even remotely approach the 
crude products in weight and bulk. 

Local traffic on the Great Lakes is comparatively insignificant. 
Nearly the whole of the commerce moved is carried from one end of the 
lake system to the other. About four-fifths of the iron ore mined in 
the Lake Superior region is transported to Lake Erie ports, and nearly 
the whole of the remaining fifth is taken to Milwaukee and Chicago. 
The shipments for the year 1896 amounted to 9,934,446 gross tons; of 
this amount 8,026,432 tons, or about four-fifths, were received at LaCke 
Brie ports,^ 

Nearly all of the grain and flour moved on Lake Superior is shipped 
from Duluth, West Superior, and Ashland, at the extreme western end 
of the lake, to Buffalo, at the extreme eastern end of Lake Erie, or a 
distance of approximately 1,000 statute miles. And the bulk of the 
grain and flour and other mill products transported on Lake Michigan 
originates in Chicago and Milwaukee, at the southern end of the lake, 
and is transported to Buffalo, at the other end of the lake system. The 
total shipments of wheat, corn, and other grain in the last census year 
(1889) aggregated 3,401,881 tons, and of this^ amount 3,008,901 tons 
were shipped from the ports of lakes Michigan and Superior. The 
receipts at the ports of Lakes Erie and Ontario and the St. Lawrence 
Eiver aggregated 2,902,378 tons. It must not be inferred, however, 
that the whole of the difference represents local traffic, for upon the 
whole lake system shipments exceeded receipts by 421,421 tons, and 
a large part of this excess found its way to Canadian ports on the lower 
lakes. The total shipments of mill products amounted to 894,123 tons, 
and of this amount 826,637 tons were shipped from the ports of Lakes 
Michigan and Superior. Beceipts at the ports of lakes Erie and Ontario 
and the St. Lawrence aggregated 861,187 tons.^ 

Lumber, the one large item remaining of the east and soqth bound 
freight, is also, for the most part, long-distance freight, but its places 



^These figares were kmdly famiBhed by the officers in charge of the canal. 

«See Appendix III for detailed statement of shipment and receipt of iron ore by 
ports for a series of years. 

3 It is to be noted that the receipts of mill products exceeded the shipments by 
97,943 tons. There were some importations from Canada, bnt it seems hardly prob- 
able that they equaled this amount. 
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of origin and destination are so numerous that this fact can not easily 
be pointed out. The west-bound traffic consists almost entirely of the 
one article coal. It forms cargoes for vessels on return trips up the 
lakes, and as it is shipped from Lake Erie ports and in the main is 
carried to the ports at the far ends of lakes Michigan and Superior, it 
too is long-distance freight. In the last census year the total move- 
ment of coal and coke was 6,106,799 tons.^ 

The shipments from Lake Erie ports aggregated 5,196,182 tons, and 
the receipts at the ports of lakes Michigan and Superior were 4,619,696 
tons. The total shipments on the lakes exceeded receipts by 943,328 
tons, and probably the bulk of this excess represents exportatious to 
Canada, some of which was carried well up the lakes. All the large 
items of lake commerce have now been considered, and it has been 
found that in general they may be regarded as long-distance freight. 
This is equally true of most of the smaller items and of the package 
freight. But limitations of space forbid a detailed examination of the 
various items. In conclusion, some general evidence of recent date will 
be submitted to show the preponderance of the through traffic. Gen- 
eral Superintendent Wheeler reports that the average distance that the 
16,239,061 tons of freight which passed through the St. Marys Canal 
in 1896 were carried was 836.4 miles. And in the brief recently pre- 
pared by Mr. C. H. Keep for the Lake Carriers' Association it is started 
that the average length of haul for the 29,000,000 tons of freight that 
passed Detroit in 1895 was 750 miles. 

Far-reaching changes in the instl'umentalities employed in the move- 
ment of lake commerce have lately taken place. Not only has there 
been a very rapid increase in the size of the vessels, but there has also 
been a revolution in the materials used in their construction and in the 
motive power employed. In 1868 the average size of the sailing vessels 
on the lakes was 158 gross tons; in 1870 it was 156 tons; a decade J 

later it had increased to 209 tons, and two decades later to 258 tons, 
while in 1897 the average tonnage of the sailing vessels was 336 gross 
tons. Steamers have increased in size even more rapidly. In 1868 
their average gross tonnage was but 231 tons, and in 1870, 223 tons. 
During the next ten years it remained about stationary, being but 228 
tons in 1880. The following decade, however, witnessed a very rapid 
increase, and the average admeasurement of the steamers that plied 
on the lakes in 1890 was 427 gross tons. There was still further 
progress during the succeeding seven years, and in 1897 the average 
gross tonnage of the lake steamers had reached 551 tons, or almost 
two and one-half times what it was in 1870. 

Owing to the comparative absence from Lake Superior of small craft 
engaged in passenger and local freight business, the average size of 
the vessels in the heavy and long-distance freight traffic of the lakes 
is much more accurately indicated by averages covering the vessels 
employed in the commerce of this lake than by the figures that have 
just been presented. In 1870 the average registered tonnage of the 
various kinds of vessels passing through the St. Marys Falls Canal was 
approximately 375 tons; in 1880 it was about 495, and by 1890 it had 
increased to about 800 tons. In 1896 it had much more than doubled as 
compared with 1870, and was 926 tons registered. Figures showing the 
progressive increase of the average size of the vessels constituting the 
whole lake fleet have now been presented. These averages do not, how- 
ever, convey an adequate idea of the change which has taken place, and 
for the obvious reason that because the life of a ship extends over a con^ 

1 Coke is a very small item. 
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siderable period of time, the small vessels constructed iu the earlier 
periods are still in existence to depress the averages of the later periods. 
To eliminate this source of error, statistics will be given showing the 
average size of the new construction year by year.^ In order to show 
clearly the trend, these statistics are presented in the form of a chart, 
which appears on the opposite page. 

The chart clearly shows that the average tonnage of the sailing ves- 
sels has not greatly increased, and the average tonnage of the steamers 
shows no remarkable change up to the fiscal year 1887. From 1887, 
however, the average tonnage increased by leaps and bounds. The 
average gross tonnage of the steamers built in 1886 was but 269.10 tons, 
while in 189 L it was 768.72 tons, and in 1897 1^436.9 1 tons. This is equiv- 
alent to an increase in size of 534 per cent in the twelve-year period under 
consideration. To enable one to form an accurate conception of the 
size and carrying capacity of the propellers now being constructed, I 
shall give the dimensions of a steamer now being built for the Bessemer 
Steamship Company by F. W. Wheeler & Co. This vessel is larger 
than any vessel afloat on the lakes or any other vessel now building. 
She will measure 475 feet over all, and will have a beam measurement 
of 50 feet and a depth of 29 feet. Her carrying capacity will be between 
6,500 and 6,750 gross tons on a mean draft of 17 feet.^ 

These dimensions and capacity will probably very soon be exceeded, 
for the tendency seems to be toward still larger vessels. To give the 
reader some idea of the relative size of lake and ocean vessels, I shall 
compare the dimensions of the largest vessel about the lakes with those 
of two of the largest ocean vessels — Kaiser Wilhelm der OrossCj which 
is the largest steamer now in service, and the Oceanic, now building — 
the largest steamer either in service or building. 



Dimensions, a 



Length over all 
Length of keel . 

Beam 

Depth 



Bessemer 
steamer. 


Kaiser 

Wilhehn 

der Grosse. 


Feet. 

475 

455 

50 

29 


Feet. 
648 


66 
43 

1 



Oceanio. 



Feet. 

704 

685 

68 

46 



a The dimensions of these ships were furnished by Mr. L. M. Bowers, general manager of the Besse- 
mer Steamship Company; Oelrichs & Co., New York agents of North German Lloyd, and the New 
York agents of the White Star Line. 

It appears by this table that the Oceanic, the largest ocean vessel, 
surpasses the largest lake vessel in the matter of length by 48 per cent, 
in breadth of beam by 36 per cent, and in depth by 58 per cent. The 
great disparity in the matter of depth is explained by the shallowness 
of the water in the harbors and channels which connect the lakes. 

Another conspicuous feature of the history of the lake fleet is the 
rapid substitution of steam for sails as a motive power. In 1868 there 
were in the waters of the Great Lakes 624 steam vessels, with a meas- 
urement of 144,117 gross tons, and 1,855 sailing vessels, with a measure- 
ment of 293,978 gross tons. The sailing tonnage was thus a trifle more 
than double that of the steam tonnage. The relative importance of 
these two classes of vessels changed very slowly during the next fifteen 
years, and it was not until 1884 that the steam exceeded the sail ton- 



^ These statistics may be found in Appendix 1. 

' These facts were kindly furnished to me by Mr. L. M. Bowers, general manager of 
the Bessemer Steamship Company. 
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nage. Since 1884 the sailiug tonnage, as it appears on the records of 
the Bureau of Kavigation, has remained aboat stationary, being 307,733 
gi*oss tons in that year and 334,104 gross tons in 1897. The steam ton- 
nage, on the other hand, has increased with great rapidity since 1884, 
and is now nearly three times as great as the sail tonnage. In reality, 
however, the sailing tonnage is very much less now than it was in 1884. 
Many of the vessels classed as sailing vessels have really been trans- 
formed into barges, for they are now habitually towed. These vessels 
are difficult to classify, as they have not been dismantled. If their 
rigging were taken down, they would be classified with the barges. 
The law requires the Commissioner of Navigation to document and 
report vessels by their rig. Whether canvas is occasionally or never 
stretched is a matter into which he can not officially enter. ^' The rig's 
the thing." The acts of Congress assume that where a vessel has 
motive power of its own it uses it, though it is generally known that 
towing is resorted to, and to a very great extent. 

The tonnage of sailing vessels on the records of the Bureau of l^avi- 
gation also includes a number of vessels almost always spoken of on the 
lakes as barges. These vessels form a very respectable tonnage, as most 
of the new steel barges fall within this group. These barges are officially 
classified as sailing vessels, for the same reason that many of the ves- 
sels that were once sailing vessels, but are now barges, are still officially 
grouped with the sailing vessels — namely, for the reason that they are 
rigged. Most of the new steel barges can spread a limited amount of 
canvas, but they are habitually towed, and only raise their canvas when 
a favorable wind blows. The statistics without explanation, therefore, 
convey but a very imperfect idea of the extent to which business is 
now being done by sailing vessels. Sailing vessels, in the true sense, 
have practically disappeared from Lake Superior. When at St. Marys 
Falls Canal, I was informed, on the 9th of September, by Mr. Andrew 
Jackson, one of the officers in charge of the canal, that but six sailing 
vessels running independently had been passed through the locks 
during the season of 1897.^ Mr. A. B. Wolvin, a vessel owner and 
one of the largest shippers on the lakes, told me about the middle of 
September that he had seen but one sailing vessel on Lake Superior 
running independently in six years.* Sailing vessels have also largely 
disappeared from the lower lakes. More of them remain on Lake Michi- 
gan than on any other lake. They are largely engaged in transporting 
lumber, ties, and posts, and do not often traverse the narrow chan- 
nels connecting the different lakes through which it would be neces- 
sary to be towed. With the disappearance of sailing vessels, the large 
fleets of tugs stationed at the St. Marys, St. Clair, and Detroit rivers 
have lost a once profitable employment, and have now practically 
disappeared. 

Perhaps the best evidence we have of the favor in which sail and 
steam vessels are now held are the statistics of construction for the last 
two years. The reports of the Commissioner of l^avigation show that 
the steam tonnage constructed on the northern lakes during the la^t 
two fiscal years was almost eleven times that of the sail tonnage — the 



iThis may surprise one familiar with the annual reports of the oonmierce passing 
throuffh the St. Marys Falls Canal. For instance, the latest report gives the number 
of sailing vessels passed thronch the locks in 1^6 as 4,391. It seems strange that 
BO few should use the locks in 1897. The situation is made clear by an explanation 
of the classification adopted in the report. In the canal report, all vessels not pro- 
pelled by steam power, such as schooners, barses; and consorts of all kinds, and 
rrhich are registered by the United States, are classed as ''sailing vessels.'' 
^Jt needB hardljr to be Baid that pleasure boats are not included in this discussion. 
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former being lS7,630.80 tons and the latter 12,661.11 tons. The sailing 
tonnage, as here given, does not include the steel sailing vessels, all of 
which, I am informed by Mr. W. I. Babcock, manager of the Chicago 
Ship Building Company, are really barges. 

Steam is relied upon as a motive power to even a greater extent than 
the statistics which have been given would indicate. The barges are 
towed by the steamers, and so the barge tonnage is moved by steam 
power. The barge tonnage on June 30, 1897, as reported by the Com- 
missioner of Navigation, was 60,783 tons. This statement does not 
include any of the sailing vessels that are always towed but have not 
been dismantled. Nor does this statement include any of the rigged 
barges of new construction that now form a respectable tonnage; in 
the single year 1897 there was a gross tonnage of rigged steel barges 
constructed of 34,630.37 tons. The statistics of construction and of 
the lake fleet are likely to be progressively misleading if continued 
according to the classification which now obtains, for transportation by 
tow barges seems to be gaining in favor. This is in part due to the 
fact that the dock facilities have been so enlarged that the steamer and 
her consort or consorts may be unloading at the same time. Formerly, 
as a general thing, the boats could only be unloaded in detail, and the 
steamer lost valuable time in waiting for the barges. 

Circumstances decidedly favor the substitution of steam for sails. 
Steamers are. operated on the Great Lakes under conditions the most 
favorable for steam navigation. Good steaming coal can be bought in 
the ports of the lakes at a very low price, and the voyages are very short 
in comparison with the long ocean voyage, a fact which makes it unnec- 
essary to carry a great amount of dead freight in the form of coal. The 
comparatively limited extent of the lakes is favorable to steam naviga- 
tion for still another reason. In severe storms sailing vessels are helpless 
and drift with the wind. On the ocean this is not dangerous, because 
there is sea room, but on the lakes vessels are soon driven ashore and 
wrecked. This danger is not so great in the case of steamers, for they 
can run against the wind and usually succeed in standing off from the 
shore.^ These facts, together with the general desire of the modern 
business world for dispatch, sufficiently explain the change from sails 
to steam. 

The increased size of ships and the substitution of steam for sails — 
two of the tjiree radical changes we have to consider — have rendered 
desirable, in order to secure strength with lightness and elasticity, the 
third change, namely, the substitution of steel for wood as the material 
for construction. In lake vessels the machinery is placed far aft, and 
as the vibration is in most cases very much increased by the machinery 
being in this position, the hull must be made unusually strong. The 
hulls of lake vessels are also subjected to unusual strains, because of 
the machinery being placed far aft, when the boats are running light — 
that is, without cargo, the explanation being that the weight of the 
machinery and coal sinks the stern, and in rough weather the forward 
end of the ship is thrown very much out of water, producing a heavy 
^^ hogging" strain. This has been materially lessen^ in more modern 
vessels by increasing the depth of the water bottom, and thus the amount 
of water carried when light, but is at times very much aggravated by 
the practice of admitting free water into the cargo holds aft in order to 
get the wheel well down into the water so it will work effectively. 

'During the navigation season of 1896, of the 14 vesseJs which were stranded and 
were a total loss, only 2 were steamers ; the others were schooners. (The Marine 
Review, Vol. XIV, No. 24, p. 7.) 
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With the vessel loaded the strains are less with the usaal aiTaiige»3ft:j^ 
of lake machinery than if it were amidships. A ship constructecZ ^ 
iron or of steel is much more buoyant than one, built of wood. Iti ^^ 
usually estimated that there is a difference in buoyancy of 30 per c^x?/ 
in favor of the iron and 45 per cent in favor of the steel hull. Steel // 
much more elastic than iron, and therefore bears strains much better 

As a result of this superiority in respect of strength, elasticity, buoy 
ancy, and durability, the preference for steel has become very decided 
and as the price of steel has fallen very rapidly and that of wood has^^ 
risen, it has become profitable to substitute steel for wood. There it 
probably in the world to-day no place at tide water where ship plates 
can be laid down for a less price than they can be manufactured or pur- 
chased at the lake ports. There is, therefore, every reason for stee^ 
being substituted for wood. In 1886 there were but six steel vessels, 
with an aggregate net tonnage of 6,459 tons afloat in the lake; since 
1886 there has been a revolution in the material of the floating equip- 
ment. On June 30, 1897, the gross tonnage of steel vessels on the 
lakes aggregated 486,291.47 tons,^ or much more than one-half that of 
the wooden tonnage, the latter being 885,832.^5 tons. Steel was the 
material used in the construction of about eight-ninths of the tonnage 
built and documented in the fiscal year 1897. The chart on the oppo- 
site page shows the wood and metal tonnage by years since 1880. 

Because of the more effective organization and use of labor and 
material forces and the use of improved facilities for handling freight 
at terminals, but especially on account of the betterment of the per- 
manent way, and because of the introduction of more eflBcient instru- 
ments of transportation, our railroads have found it possible to lower 
their freight tariffs. From a later day similar changes have been in 
progress in the lake transportation business, and there also have made 
possible a reduction of charges. Better roadbeds, heavier rails, 
straighter tracks, with easier grades, find their counterpart on the 
lakes in deeper and more direct channels, and in more effective locks; 
the improvements which the railroad have introduced for the expe- 
ditious handhng of freight at terminals have been more than equaled 
by the dock and steamship companies, and the rapidity with which 
cargo freight is now loaded and unloaded approaches the marvelous. 
Better tracks have made it possible to run heavier trains, and simi- 
larly, deeper channels have enabled the vesselmen to increase the 
burden of their ships. We have now seen that the improvements 
which have rendered possible a reduction of carrying charges on the 
railroad, have also made practicable a reduction of tariff on the lakes. 

I shall now endeavor to show to what extent rates have fallen. First, 
let us compare the rates prevailing in one period with those of other 
periods to determine the absolute decline. In attempting to do this we 
are at the outset confronted with a serious problem, namely, the period 
to be selected as a starting point, and what other periods shall be con- 
trasted with the one first selected. This matter is always a perplexing 
one, but in the case in hand it is unusually difi&cult, because of the vio- 
lent fluctuations that characterize lake rates. To avoid some of the 
evils of an injudicious starting point, and also the more clearly to por- 
tray the movement, I have charted the charges for a long period. The 
article selected is wheat, and the rates are those between Chicago and 
Buffalo, as given by the New York Produce Exchange. The charges 

^ These figures include the iron vessels; which have a gross tonnage of about 30,000 
tons. 
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for this commodity alone were cbarted, because wheat is a rapreseiita- 
tive freight, and fairly reflects the general movement of rates.' 

The chart BhowB that the freud has been very decidtdly downward. 
I shall not attempt to describe more minutely the downward movement, 
becanse it ia quite impossible to select representative years, and the 
chart presents the matter very clearly and forcibly. The first feature to 
arrest attention is the exceedingly violent fluctuation of the lake rates. 
The very erratic movement of the rates is explained by the method of 
fixing rates adopted by the lake carriers, who introduce an entirely 
new schedule at the opening of each season of navigation and alter it 
many times during the season. When business is heavy the rates go 
up, and when busiuess is light the rates go down. 

The following table shows the fluctuatiouB of a single season : 

Cui'reHl rreekly frvighis, per buahtl, o 

[Report of Chicago Board of Trade, 1S», p. 113.] 
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These violent fluctuations serve to show the flexibility of the lake 
charges, the readiness with which the rates are adjusted to what the 
traftic will bear, and staud in striking contrast with rail rates, which 
respond but slowly. 

As a general thing, the discussions of lake rates are misleading. Bates 
have sometimes been so selected as to give one the impression that 
charges h^ve fallen very rapidly and continuously. The following is 
an example in point: "In 1857 the average rate by lake and canal on 
a bushel of wheat from Chiciigo to New York was 25.29 ceuts ; in 1870 the 
rate for the same service was 17. 1 ceuts per bushel ; in 1880 it was 12.27 
ceuts iier bushel, and iu 1890 5.85 ceuts per bushel." Now uote what s 
change is introduced by selecting the rates prevailing in 1858 instead 
of 1857, and in 1871 instead of 1870: 
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These examples show how important it is, if it be desired to communi- 
cate a correct impression of the niovenieut of rates, that the greatest 
circumspection be exercised in the selection of the points of the move- 



' These nites and those for several other commodities may be fonnd in the appendices^ 
H. Doc. 277 2 
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ment that are to be compared, and particularly in the choice of the 
initial point. 

Another method of presenting lake freights in a very favorable 
light is by contrasting them with rail rates, which is usually done 
in the following manner: The average charge on all the railroads in 
thd United States for hauling 1 ton 1 mile for some year is compared 
with the average amount exacted for a similar service on the lakes. 
Obviously this sort of procedure is unfair to the railways, for the serv- 
ice they perform differs from that rendered by the lake carriers. The 
railroad tonnage is largely made up of local freight, while the freight 
tonnage of the lakes is through traffic, and is composed of but few com- 
modities, all of which are handled in large quantities. This character- 
istic of lake commerce is of the greatest moment, tor it makes speciali- 
zation in the shipping business possible, and assures a full cargo of one 
article at one port. It is needless to say that rates on the lakes would 
not be so low as they are if it were necessary to so construct vessels as 
to enable them to carry a variety of commodities, and if they were com- 
pelled to go to a number of ports to collect the cargoes; and then, too, 
it is to be remembered that the lake hauls are usually very long ones — 
a fact that has a most important bearing on rates. 

Another way of showing the relative cost to the public of lake and 
rail service, that is often resorted to, is the comparison of lake and rail 
rates on some commodity which is transported in large quantities, 
and for long distances, by both carriers. Wheat and corn are such com- 
modities. Have we here proper conditions for comparison? Clearly 
the circumstances are much nearer what they should be than they were 
in the case of the comparison of ton-mile charges; but even in this in- 
stance the conditions are not exactly fair. Allowance should be made 
for the fact that the National Government not only provides the lake 
carriers with channels and harbors free of charge, but also maintains 
them in good condition without compensation. In addition, there are 
minor factors that favorably affect the cost of the service rendered by 
the lake carriers, such as the liberality displayed toward the shipping 
interest by some of our State legislatures in the matter of taxation,^ and 
the fact that the railroads continue their service during the winter, 
when the cost of service is manifestly much greater than during the 
summer. Thus it must be granted that even in the case of comparison 
of the lake and rail rates for some commodity which is transported in 
large quantities and for long distances by both carriers, we have not 
found a fair basis upon which the freight charges of the two transporta- 
tion agencies can be contrasted, because the community as a whole 
comes to the assistance of the lake carriers, and because the service is 
rendered by one of the carriers at all times and by the other only at 
certain seasons when conditions are favorable. 



As far as possible the statistical matter has been arranged in the 
appendices to correspond with the main divisions of the text — for 
example, in Appendix I will be found the tables that should accompany 
the introductory part of the report. Freight rates for any commodity 
may be found in the appendix corresponding in number to the part of 
the text in which the particular commodity is treated. 

^Minnesota is a good example. By an act recently passed, its shipping on the 
Great Lakes is practically exempt from taxation. Vessels pay a State tax of but 3 
cents per net ton, and are entirely exempt from municipal taxation. (Report of 
Commissioner of Navigation; 1895; p. 202.) 
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Appendix I. 

A VALUATION OF THE DATA FURNISHED BY THE TREASURY AND WAR 

DEPARTMENTS. 

The data collected by the Treasury Department fall under three 
heads, (1) that concerning the fleets; (2) that concerning the foreign 
commerce; (3) that having to do with the coastwise trade. But little 
fault can be found with the facts concerning the fleet collected under 
the supervision of the Commissioner of Navigation. The accuracy of 
the facts he publishes can not be questioned, but they might in one 
important particular give more information than they do; in many 
cases it is impossible to ascertain the motive power employed. Vessels 
on the lakes are now classed as sailing vessels, steamers, barges, and 
canal boats. All rigged craft are grouped together as sailing vessels. 
As a result of this classiflcatiaii most of the vessels commonly known 
as barges are called sailing vessels, although they are regularly towed, 
and simply because they are rigged to carry^a limited amount of canvas. 
Two sources of error result from this grouping: (1) Wind is made a more 
important motive power than it really is, and (2) the new sailing ves- 
sels are made to appear very large, while in fact they are generally 
very small vessels. Perhaps these sources of error could be eliminated 
by introducing a new group to be known as schooner barges. To do 
this, the statutes would first have to be altered. 

Most of the vessels of the old schooner fleet are now regulariy towed, 
but as they are still rigged they are classed with the sailing vessels, 
with the result that wind, according to the statistics, still appears to 
be relied upon to a very large extent as a propelling force. This source 
of error can not apparently be removed from the classification, for 
most of these vessels are in a position to run independently at any 
moment. As these vessels are not replaced by similar vessels as they 
become"^ too old for service, or are wrecked, errors due to their exist- 
ence will gradually disappear. The statistics of our foreign trade car- 
ried on over the lakes leave little, if anything, to be desired. The laws 
seem to be sufficiently stringent, and they appear to be rigidly enforced. 
Our foreign commerce over the lakes, however, is comparatively small, 
so these wise regulations only cover a small portion of the lake traflBc. 
For several reasons the customhouse records of the coastwise com- 
merce of the lakes are unreliable. 

First of all, the laws governing the filing of manifests are not what 
they should be. They are faulty in three respects, and these were 
pointed out by Mr. C. H. Keep, in his report of 1891 on '^ The Commerce 
and Shipping of the Great Lakes.'' They are as follows: Under exist- 
ing laws vessels carrying goods from a port in one collection district 
to another port in the same district are not required to report or clear 
at the custom-houses, and there is, therefore, no record in the custom- 
houses of the commodities so carried. But as the local business on the 
lakes is very small, this does not seriously impair the accuracy of the 
records. Second, there are a number of small ports on the lakes where 
there are no custom-houses, but at which a large lake business is done. 
Third, under the regulations that now obtain, a ship may clear from a 
port on the lakes for another port, and may stop at one or more inter- 
medinte ports, where she may receive and discharge cargo without 
reporting at the custom-houses of the intermediate ports. 

The records of the customhouses at the intermediate ports will show 
only the business done at such ports by vessels which make t^em 
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their original port of departure or ultimate port of destination. To 
the extent to which the ports are intermediate jMjrts, the records of 
the custom-house will fall short of the business transacted -at these 
ports. Errors due to this cause seriously affect the value of the records, 
and will probably do so to an increasing extent, for the traffic of the 
intermediate ports seems to be growing. The inaccuracies resulting 
from these three sources of error seriously impair the value of the 
records of the coastwise commerce of the Great Lakes. There are, how- 
ever, still other sources of error, and in comparison with which those 
just enumerated are unimportant. The requirements of the law are 
not always scrupulously fullilled. The manijPests covering cargoes that 
are filed in the custom-houses in compliance with the law do not always 
give the cargoes correctly. 

Inaccuracies are due to the following causes: (1) Masters are per- 
mitted, under certain circumstances, to clear at the same time they 
enter — this custom is productive of error because masters may not, for 
a variety of reasons, take aboard what they supposed they would when 
they cleared; (2) masters do not often know what they have on board 
when they clear, even after their vessels are loaded — in some cases the 
statements on the basis of which freight is collected are made up after 
the ship has left port, and forwarded to the captain by mail or tele- 
graph, and in numerous instances captains never know what they have 
on board, as they are simply directed to go to a certain place and load 
(the manager of the dock being informed how much to put on), and 
then ordered to depart for a certain port, where the manager of the 
dock assumes all responsibility for records; (3) in the case of miscella- 
neous cargoes, it would be necessary to delay the departure of the boats 
in some cases in order to give a correct statement of the cargoes, so the 
manifests are likely to be the captains' estimates of what they have on 
board, and (4) some errors are due to indifference— in the minds of 
some captains the filing of a manifest is a mere form, for statistics, in 
their opinion, have no value. 

Any attempt to remedy these evils should take cognizance of the fact 
that vast sums of money have been expended in terminal facilities, in 
order to secure dispatch in loading and unloading, and, therefore, regu- 
lations that would detain vessels would undo that which has been 
gained at an enormous expenditure of money and energy. If captains 
are forced to file correct statements of cargoes, vessels would in many 
cases be detained for some hours, and captains put to great incon- 
venience and to considerable expense. The docks are usually scattered 
over an enormous extent of territory. If a vessel finishes loading at 1 
o'clock at night, the captain may be forced to walk several miles to the 
custom-house, as the street cars have probably stopped running, or 
secure a carriage at no little inconvenience and expense. Perhaps ac- 
curate statistics could be obtained and greater dispatch given to ves- 
sels by making the shippers instead of the captains responsible for 
reports. 

Before leaving the data furnished by the Treasury Department a word 
must be said about the report on "The Commerce and Shipping on the 
Great Lakes," made by Mr. C. H. Keep, secretary of the Lake Carriers' 
Association, and which formed a part of the "Eeport on the Internal 
Commerce of the United States for the year 1891." Mr. Keep, wherever 
possible, went back of the returns of the custom-houses, and so in a 
measure eliminated the errors of these returns. Especial value, there- 
tbre, attaches to his statements. 

The facts furnished by the Department of War fall under two heads. 
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(1) those based upon the custom-house records, and (2) those collected 
independently. For the most part the statistics published by the War 
Department are based upon the custom-house returns, and no attempt 
is made to eliminate the errors of these returns. The statements of 
traffic through the Detroit Eiver and of the business transacted at the 
lake ports are always, I believe, based upon the records of the custom- 
houses, and are therefore subject to all the criticisms that have just 
been passed upon these records. The statements of the traffic through 
the St. Marys Falls are based upon data collected at the canal by the 
officers in charge. These statements should, therefore, accurately 
reflect the commerce passing through this gateway. Unfortunately, 
however, they do not, and this in spite of the fact that great care is 
taken by the officers in charge of the canal to secure accurate infor- 
mation. The efforts of the officers are balked because of the failure 
of the lake carriers to cooperate with them. As has already been 
stated, in many cases masters do not know what they have on board, 
and can not, even if they would, give a correct statement of their 
cargo. Many of the captains, however, have a supreme contempt 
for statistics, and so do not attempt to fill out the forms furnished to 
them correctly. Ignorance on tbe part of the captains also produces 
inaccuracies. For example, the blanks furnished by the officers of the 
canal call for a statement of the anthracite and bituminous coal on 
board, but in some cases these items are not given correctly, because 
the masters do not know that these forms of coal correspond with hard 
and soft coal, respectively. After all criticisms have been made, how- 
ever, it must be said that the " Soo" canal statistics are the best on lake 
traffic collected by the Government. 

Before leaving this subject 1 must say that the statistics of traffic on 
the Great Lakes collected by the National Government are simply an 
object of contempt and ridicule among those engaged in lake transpor- 
tation. It scarcely needs to be said that the shippers and carriers are 
fully aware of all the criticisms that I have made. The methods of 
collecting these statistics ought to be radically changed, if for no other 
reason, simply because the Government can not afford to permit its work 
to be held up to scorn. Lake shippers ought gladly to cooperate with 
the Government, for an accurate knowledge of the situation is abso- 
lutely necessary in order to enable Congress to make a wise appropriation 
of money to facilitate commerce on these waters. Without a positive 
basis of facts it is impossible to plan a judicious scheme of improve- 
ments. Any change in the regulations governing the collection of 
statistics which will delay traffic may be expected, in the future as in 
the past, to meet the opposition of the lake carriers. If the shipper 
instead of the carrier were called upon for a statement, there need be 
no delay. 
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Freight rates on wheat (per hash el) by lake from Chicago to Buffalo.a 
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a Out of the rates received the vessel mast bear charges for trimming, tallying weights, and shovel- 
ing in the bold to elevator legs when unloading. In 1896 these charges aggregate $4.75 per 1,000 
bushels, or nearly one-half sent per bushel; in 1897 they were reduced to about $4.35. 

b The rates were obtained from the reports of the New York Produce Exchange. 

cin converting currency prices into gold I have used the value of gold iu currency as given for 
January of each year in the American Almanac for 1878. 

d Report of Chicago Board of Trade, 1896, p. 113. 
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PART 11. 

I.— FLOUR AND GRAIN TRAFFIC. 

Previous to 1850 the importaDce of the great interior water roates 
can not easily be overestimated. The commerce of the great agricul- 
tural States of the West drifted to the two great natural waterways, the 
Mississippi River running to the south, and the Great Lakes and their 
eastern outlets, the Brie Canal and the Welland Canal, in conjunction 
with the St. Lawrence River, running to the east. Although the West 
possessed these two unrivaled waterways, yet there were but few locali- 
ties which could choose between the two. Physical conditions usually 
left no choice. To the settler near the lakes the eastern route was the 
only available highway, and to the farmer living near the banks of 
the Mississippi the river was the only possible route. This was the case 
because laud transportation was well nigh impossible. The value to 
the States bordering on the Great Lakes of the lake and canal route 
from the date of the opening of the latter iu 1826 down to the middle 
of the century, and even for a number of years thereafter, is incomput- 
able. Over the Great Lakes and through the canal passed the bulk of 
the surplus products of the West and practically the whole of the 
merchandise shipped from the East to the West. 
C To realize fully the importance of the water routes, even up to a 
comparatively late day, it is necessary to understand the services it was 
intended the early railroads should render. They were designed to con- 
nect waterways, not to compete with them. Before the construction of 
railroads the traffic of the country that was other than local in character 
moved upon and to and from one of our four great waterways. These 
were the Atlantic Ocean on the east, the Great Lakes and the Erie 
Canal and St. Lawrence on the north, the Mississippi River and its 
tributaries on the west, and the Gulf of Mexico on the pouth. This 
being the situation, the railroads which were intendeds to serve anything 
more than local needs sought to cooperate with one of these waterways, 
and the projectors of nearly all the railroads which it was hoped would 
become trunk lines sought to connect two or more of the four great 
water routes. The construction of the great trunk lines clearly shows 
this, and nothing could more strongly emphasize the importance of the 
lake route at this early day than the uniformity with which the rail- 
roads sought it. A glance at a railroad map of the later fifties will also 
clearly show that the water routes formed the base of all the great tra|US- 
portation systems. In some cases, it is true, the water routes were 
paralleled, but these instances were comparatively rare, and even in 
these cases the railroads were not regarded as competitors of the water 
routes for through traffic in heavy commodities. Passenger traffic, 
local business, and through freight in the more valuable commodities 
were the main reliance of the railroads. 

This state of affairs, however, was very much changed in the twenty 
jears covered by the period from 1860 to 1880. These two decades 
were replete with improvements in rail transportation. Advances, to be 
30 



STATISTICS OF LAKE COMMERCE. 31 

sure, were also made iu water transportation, bat the progress made in 
land carriage during this interval was much the greater. Limitations 
of space forbid a detailed presentation of the improvements introduced 
that made the railroads effective competitors of the lake carriers. Noth- 
ing more than an enumeration of the most important advances can be 
attempted. Progress was made in all departments. The permanent 
way was improved by reduction of grades, better alignment of track, 
improved drainage and ballasting, and better bridges. But far more 
important than these improvements was the introduction of steel rails. 
It is doubtful if the railroads could ever have become effective competi- 
tors of the lake carriers without steel rails, for the latter, although of 
transcendent importance in themselves, became doubly significant be- 
cause of the advance along various lines that they made possible. The 
greatest of these improvements was made in the rolling stock. With 
stronger tracks much heavier engines could be built, and cars could be 
loaded more heavily. Steel was in a measure substituted for iron in 
the construction of locomotives. A great saving was made by the change 
from iron to steel tires. With a very slight increase in the dead weight 
of cars, the carrying capacity was doubled. There was also great prog- 
ress made in making up and running trains. 

The consolidation of connecting lines (and the extension of other lines 
by lease or by purchase or by new construction) which had set in before 
1860 became a feature of railroad history during the period covered by 
the years intervening between 1860 and 1880. By consolidation the 
cheap and expeditious movement of freight between distant points was 
greatly furthered. About the largest expense of transportation in the 
early days was the transshipment charges. Consolidation did much to 
obviate the necessity of frequent transfers of freight. But even after 
consolidation had made considerable progress the extended movement 
of bulky freight remained subject to many delays and charges, due to 
transshipment at connecting points. These evils were in a large measure 
overcome by the organization of through freight lines. But one more 
advance can be mentioned — it is scientific rate making. This has revo- 
lutionized railroad transportation. In the primitive days of railroading 
the toll sheets showed but little differentiation of charges. The prin- 
ciple of charging what the traffic would bear was never applied with 
anything like thoroughness. The decisive change in rate making came 
when it was recognized that it may be profitable to establish a rate 
which will result in a net gain, however small, above the expenses aris- 
ing strictly from the mere handling and moving of freight and such 
incidental expenses as are properly applicable to it. In other words, it 
is not always to be insisted upon that any given traffic must bear its 
full share of the total expenses of the road. The question is, rather, 
Will this traffic form a profitable auxiliary of the existing traffic? 

By the early seventies the long list of improvements which have been 
enumerated, and others of less importance, but nevertheless of great 
moment in the aggregate, had {progressed so far as to change the rela- 
tion existing between the lake carriers and the railroads.^ The latter 
were now in a position to enter into effective competition with the lakes 
in the transportation to the seaboard of the agricultural products of 
the West. As a very large portion of the east-bound traffic from the 
West was at this time composed of agricultural products, nearly the 
entire east-bound business now became competitive.* In 1870 it was 

*Long before this the railroads had demonstrated their ability to compete with 
canals. 

^ In this statement is not included the lumber and ore traffic of what is known as 
the Lake Superior region. 



32 STATISTICS OP LAKE COMMERCE. 

estimated that grain and flour constituted about 50 per cent of the 
entire eastward movement of through freights.* 

It must not be understood that rail rates — from Chicago to Few 
York, for example — were now as low as the lake rates, for such was not 
the case. Eail rates had, however, fallen so much that, taken in con- 
nection with several advantages offered by rail transportation, rail 
rates were as favorable as the lake rates, even though the latter were 
slightly lower. It may be well at this point to state that the published 
transportation charges are not to be accepted without modification. 
The lake charges are approximately correct; but the rail charges are 
generally too high, and olten very much too high. The latter are aver- 
ages of the oflBcially published tarift's; but men in a position to speak 
authoritatively say that practically no grain is shipped at these rates.^ 

When grain moves eastward to the seaboard in large quantities by rail 
during the navigation season it may be assumed, with considerable 
assurance, that the through rail rate is very nearly as low as the lake 
and rail rate. This must be the case, because the advantages of 
through rail shipment over lake and rail are not sufficient to offset any 
large difference in rates. These advantages will be briefly stated. 
Eailroads are responsible for the safe delivery of goods i)laced in their 
care. The shipper, therefore, does not insure his property, which he 
would feel obliged to do should he send his property by the way of the 
lakes.^ 

Grain carried in cars during the seasons of the year when grain is 
likely to heat arrives in better condition than if sent by water. Grain 
already out of condition goes better by rail, but not much importance 
is now to be attached to this point, as grain is generally put in good condi- 
tion before it is shipped.^ 

Expedition is sometimes desirable, and railroads deliver commodities 
with greater dispatch than the lake carriers. The terminal facilities of 
the railroads are better than those of the water liues, and by patron- 
izing the railroad shippers can occasionally save considerable sums in 
the form of cartage charges. This is more true of flour, corn, and oats 
than of wheat, for the last is not delivered directly to consumers, but 
is first delivered to millers, who have terminal facilities. Flour, corn, and 
oats, on the other hand, although generally not delivered directly to con- 
sumers, are, however, delivered to persons at least one step nearer the 
consumers than are the millers who receive the wheat. During the 
process of transshipment there is some loss of grain, but as the lake 
carriers deliver the amount for which they give receipts the shipper loses 
nothing. In this particular the shipper rather favors the lake route, 
for the railroads refuse to receipt for a definite amount, and as a conse- 
quence any loss in transit falls upon the shipper unless he can clearly 
prove that there was a loss in transit, which he usually finds very 
difficult to do. 

In case the grain is not forwarded on a through bill of lading a por- 
tion of the cost of transshipment falls upon the shipper, and thus 
enters as one of the deciding influences in the selection of a route. 

'Internal Commerce of the United States, 1876, p. 67. The total shipments east 
from Chicago daring the year 1878 araonnted to 4,862,385 tons; to this sum grain, 
flour, seeds, and feed contributed 3,137,032 tons, or a little more than 64 per cent. 
Almost the whole of the balance was ma<le up of animals and their products. (Ibid., 
1879, p. 99.) 

^For transportation rates see Appendix II, Table VII. 

^In 1872 the rate of insurance was about $1 on $100. (Transportation Routes to 
the Seaboard, vol. 1, p. 17.) It is now about 30 cents on $100. 

^ All the modern elevators are equipped with apparatus for airing and drying grain. 
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Grain carried by '* wild" vessels/ that is, vessels which have no rail 
connections and are not running under contract, but fix their rates 
&om day to day as business may determine, is not carried on through 
bills of lading, and the owner of the grain would therefore i)ay the 
elevator charges.^ Terminal charges have undoubtedly been in some 
measure responsible for the diversion of the grain traffic from the lake 
route; they may be found in Appendix II, Tables I and II. 

When the railroads found that they could successfully compete with 
the waterways it was discovered that the lack of suitable terminal 
facilities at the seaboard cities for transferring grain from cars to ocean 
vessels and for storage became a serious handicap. Down to about 
1865 none of the trunk lines possessed elevator facilities ou the Atlan- 
tic Coast. At this time there was an elevator built at a wharf on the 
Delaware, in Philadelphia, under the patronage of the Pennsylvania 
Kailroad Company, and this was ])robably the first stationary elevator 
erected on the Atlantic Coast.^ lip to the close of the year 1870 the 
Baltimore and Ohio iiailroad Company was the only road which had 
already provided adequate terminal facilities for the handling of grain.* 
New York City, although the chief port of the export grain business, 
did not possess a single stationary elevator. 

The use of elevators would have necessitated the adoption of the 
western method of handling grain by ^' grades.'' The custom of selling 
grain on sample had become too firmly fixed by fifty years of habit to 
be easily uprooted, and especially so as such a departure would seri- 
ously impair the value of enormous vested interests of the very i)er- 
sons who were expected to make the change. The great expense 
involved in the old method of handling grain if shipped in bulk at the 
railroad terminals, and the great reductions made by the introduction 
of elevators, will be seen by the following statement made up by the 
general freiglit agent of the Baltimore and Ohio Eailroad: 

'^Previous to January, 1872, all grain shipped to Baltimore in bulk 
was unloaded by hand, at an expense of from 4 to 5 cents per bushel. 
At this time the company completed an elevator of 600,000 bushels 
capacity and reduced the charge for receivings weighing, wharfage, 
delivering to vessels, and storing for ten days to 1^ cents i)er bushel, 
by which means also the detention to vessels in loading was reduced 
from five or ten days to as many hours.'' ^ 

Two years later, when the Baltimore and Ohio entered Chicago and 
became an aggressive competitor tor a share in the movement of agri- 
cultural products from the West, all the other trunk lines were forced 
to improve their terminal facilities. Without proper facilities for 
handling grain at the seaboard no road could meet the competition of 
the lake and canal route, ibr this line possessed fairly satisfactory 
terminals. The transfer charge of from 4 to 5 cents was sufficient to 
turn grain to the lake and canal route. Not only was the movement 
of grain by rail checked by the high charges at the seaboard terminals, 
but it was at times entirely inhibited by the lack of facilities for removal 
of grain from cars. Mr. C. M. Gray, assistant general freight agent of 

*The " wUd" vessels of the lakes are the tramp vessels of the ocean. 

^Charges for shoveUng and trimming the grain in the hold of the ship are paid by 
the vessel. 

Development of Transportation Systems in the United States, Ringwalt, p. 211. 

^Report of the Select Committee on Transportation Routes to the Seaboard^ Vol. I, 
p. 27. 

sibid., Vol.II, p.346. 

«lbid, Vol. I, p. 27. 

H. Doc. 277 3 
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the Lake Shore aud Michigan Southern Bailroad, in testifying before 
the Senate Committee on Transportation Eoutes to the Seaboard, 
stated that the lack of terminal facilities at the seaboard for promptly 
unloading cars had resulted in such a shortage of cars on the Pittsburg, 
Fort Wayne and Chicago, aud Michigan Central in the winter of 1872-73 
that these roads were practically forced to suspend the movement of 
bulky freight for a period of six weeks because of a lack of cars. His 
own road, the Lake Shore aud Michigan Southern, was reduced to such 
straits by the dearth of cars that it was forced *' to cut off all freight west 
of Chicago and receive nothing except the local freight of Chicago." ^ 

Up to within very recent times our Government has taken but little 
interest in our internal commerce, and has therefore collected but little 
information concerning it, and thus it is impossible to set forth as defi- 
nitely and accurately as might be desired the diversion of the grain 
business from the Great Lakes to the railroads and from the latter back 
to the former. We shall in the main be forced to rely for statistics 
upon the reports of the commercial bodies of the cities chiefly con- 
cerned in the grain business, and unfortunately they have not collected 
as fall or accurate information as could be desired. From the two 
sources, however, enough information can be obtained to present in a 
rough way the change that has taken place; but this can not always 
be done in the simplest manner. 

The diversion of the flour and grain trafl&c from the lakes to the rail- 
roads and from the railroads back to the lakes will be considered under 
the following heads: (1) The diversion of the flour and grain business 
as shown by the movement of these commodities by lake and rail from 
Chicago;^ (2) the diversion (if any there be) as shown by such data as 
we have of the total eastward movement; and (3) the export move- 
ment from the West through the Gulf ports will be examined — it is not 
only a diversion from the lake line, but also from the east-bound trunk 
lines. 

II.— THE LAKE AND RAIL TRAFFIC EASTWARD FROM CHICAGO. 

In the early sixties the railroads began to make serious inroads into 
the flour traffic from Chicago, and during the eighth decade secured 
the lion's share of this business. Flour was the first heavy commodity 
of comparatively low value that the railroad carried in competition with 
the water lines. The railroads gained this traffic, partly because ship- 
ment by lake to points not accessible to lake craft involved a trans- 
shipment, and flour could not be transferred with the same ease and 
facility that grain could be transshipped; partly because expeditious 
delivery is frequently demanded, the element of time being of much 
greater importance in the movement of flour than that of grain, and, 
finally, because flour can not be stored without considerable loss, so it 
would not be held during the winter for the opening of navigation to 
so large an extent as grain. To these causes may be added a fourth — 
the cost of marine insurance. The diversion from the lakes to the rail- 
roads of the traffic in flour will be seen from the table in Appendix TI, 
Table III, Part I. It will be noted that from the opening of the seventh 
decade the railroads rapidly monopolized the business, and continued to 
do so until the year 1886. Since 1885 the relative importance of the 
rail lines has diminished. In 1885 they carried almost seven-eighths ol 

' Transportation Rontes to the Seaboard, Vol. II, p. 280. 

- A tablo showing the lake and rail movement of flour and grain from Milwaukee 
may be found in Appendix II, Table IV 
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the flour shipped eastward from Chicago, while iii^l896 they carried 
but a little more than three-fifths.^ 

For many years the long-distance traffic of the railroads was almost ^ 
wholly confined to the transportation of live animals, provisions, and 
general merchandise. As we have seen, however, at a comparatively 
early day the railroads secured a large portion of the flour business. 
In 1872-* they became in the fullest sense competitors of the lakes for 
the wlieat traffic. Up to this time, although they had in various years 
carried considerable quantities of wheat, they had never been regarded 
by the lake carriers as serious rivals. 

In the spring of 1872 the railroads entered the field for a part of the 
grain traffic and secured a liberal portion of it throughout the season 
of navigation. In the following year the struggle was continued, the 
railroads securing a large share of the business. Since 1873 the con- 
test has been maintained. In some years the railroads have made 
great encroachments into the traffic, and in other years the lake carriers 
have almost monopolized the business. Shipments by rail exceeded 
those by lake in 1881, and again in 1885. Since the latter year the 
lakes have more than held their own, and in some years have captured 
nearly all the wheat. The yearly movement by each mode of transpor- 

' It will be seen by the table in the appendix that the east-bound movement of flour 
from Chicago reached its maximum volume in 1887. Until 1888 most of the flour 
shipped from the Northwest passed through Chicago, but in 1888, by the completion 
of the Minneapolis, St. Paul and Sault Ste. Marie Railway, much of the flour business 
was diverted from Chicago. From 1882 the coustruction of a railroad from Minne- 
apolis and St. Paul to the north of Lake Michigan and the lower lakes to the seaboard 
had been much discussed by th^ millers and shippers of these two cities. Such a 
line, it was hoped, would be of signal advantage to the interests of these two cities 
and of the entire Northwest, for by this road not only the distance to the seaboard 
would be materially shortened in comparison with the circuitous route around the 
head of Lake Michigan, but the uncertainty of a speedy movement through the 
freight yards of Chicago would also be obviated. This line, commonly known as 
the '*Soo/' in connection with the Canadian Pacitic and lake vessels, on its comple- 
tion at once became a strong competitor for the flour and grain business of the North- 
west. During its first year it forwarded from Minneapolis 931,500 barrels of flour, 
and since then shipments have rapidly increased, as will be seen by the subjoined 
table. 

The yearly shipments of flour from Minneapolis over the " Soo,'' as given in the 
reports of the Minneapolis Chamber of Commerce, have been as follows : 



\ 



Tear. 



1888 
188» 
1890 



Barrels. 



031,502 
1,367,792 
1,156,516 



Year. 



1891 
1892 
1893 



Barrels. 



1, 200, 642 
1, 684, 005 
1, 720, 166 



Tear. 



1894 
1895 
1896 



Barrels. 



1,458,140 
2, 111, 455 
2,419,914 



Since 1887 shipments of flour to the ports at the head of Lake Superior have also 
greatly increased, and the combined rail and water routes through Wisconsin and 
across Lake Michigan have secured a large traffic that formerly passed through 
Chicago. 

2 The following table covers the period in which the great change took place : 

Eastward shipments of wheat from Chicago, 



Tear. 



1870 
1871 
1872 



By lake. 



BuaheU. 
13,429.069 
12, 120, 923 

8,831,870 



By rail. 



BuaheU. 
2, 621, 699 
576, 468 
2,363,810 



Tear. 



1873 
1874 



By lake. 



BusJielt. 
15, 528, 984 
16,974,149 



By rail 



BtuheU. 
8,149,209 
9,725,251 
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/ tation since 1860 is shown by the figures given in Ai)pendix II, Table 
/ III, part 1. 
/ In the years previous to 1873, with some exceptions, most of the wheat 

taken from Chicago by the railroads was secured in the winter months, 
when lake navigation was closed. Since 1873 the largest rail shipments 
have often been made after the navigation season had fully opened.' 

In shipping by rail the marine insurance is avoided, the grain is less 
liable to damage in transit, is moved more rapidly and marketed more 
readily, thus giving quicker returns and thereby saving interest charges. 
But these advantages combined were not sufficient to overcome the 
additional rail charge which was frequently exacted. It is safe to say 
that the marine insurance in all but exceptional cases was considerably 
less than 1 per cent per bushel, and the difference in time between the 
all rail and lake and rail was not a large factor. The danger from 
heating in special cases would be very great, but in most cases it would 
quite disappear. During May, 1876, the difference in rates amounted 
to 10 cents, and with such a variation it is surprising that the railroads 
should have secured any wheat at all. With a fuller knowledge of the 
situation, however, this will be readily understood. The published 
rates were not the real rates. Says Mr. E. H. Walker, statistician of 
the New York Produce Exchange: ^' During a portion of the year 1875, 
the transportation by rail has been by the agreed schedule of rates."^ 

The implication is that rates were generally not maintained, and 
such must have been the case. From January to October the rates 
given in the Internal Commerce reports remained stationary at 24 
cents per bushel, then fell 1 cent for October, but recovered for Novem- 
ber, and rose to 28 cents for December .^ 

The statistician of the New York Produce Exchange^ says that rates 
were very low from the opening of the year until October, when they 
advanced very sharply, but the published rates do not show this 
movement. He also informs us that flour and grain were carried in 
large quantities from St. Louis to New York by all rail at 24 cents per 



^ The seriousness of the competition offered hy the railroads at times during the 
navigation season will be made evident by the following table : 



Year. 



1872 
1873 
1874 
1875 
1876 
1877 
1878 



Shipments daring the 
mouth of May. 



By lake. 



Bushels. 

272, 591 

1, 823, 310 

2, 367, 796 

1,160,435 

1,810,340 

755, 962 

902, 958 



By rail. 



Bushels. 

310. 584 

947, 902 
1, 210, 352 

735, 666 
1, 114, 137 

270, 110 
1, 369, 732 



Nominal dif- 
ference of 
rates in favor 
of the lake 
and rail route 
as against the 
all-rail route. 



Cents. 



2 
6 
7 
10 
1 

3.0 
8.1 



For this data see Internal Commerce, 1876, charts 2 and 3, and Internal Commerce, 
1879, Appendix, pp. 246-247. The third column of the table shows a surprising 
amount of freight secured by the railroads in view of the great difiereuce which 
frequently obtained in rates. Perhaps the published rates were not adhered to. 

3 New York Produce Exchange, 1874-75, p. 231. 

3 Internal Commerce of United States, 1876, chart No 1. 

<New York Produce Exchange, 1874-75, pp. 231-235. 
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100 pounds, which would bo equivalent to 15 cen^S^ugh the St. Marys 

is hardly to be supposed that the rate from Chicagc 

was maintained at 24 cents, with a rate of 15 cents 

That railroad rates were not stable during the year 1875 is 

to by Mr. Charles Randolph, in his report aiS secretary for the 

Board of Trade.^ 

In a general way it may be said that the corn trafl&c has followed ftii^at 
same course as the wheat traffic. The railroads appear, however, 
have secured a considerable share of this business at an even earlier 
time than they obtained a large part of the wheat traffic. During the 
years 1868, 1869, and 1870 the railroads carried considerable quanti- 
ties of corn, and then for five years transported but little of this com- 
modity. In the movement of this important crop the year 1876 ^was 
the decisive turning point. The crop of corn grown in 1875 was large 
and of good quality and the export demand was steady and strong, so 
the grain was moved rapidly forward by rail. Throughout 1876 the 
rail routes competed vigorously with the lake lines and obtained a large 
share of the traffic. During the months of May and June 6,208,706 
bushels of corn were shipped from Chicago by lake, and 5,588,830 bush- 
els by rail.^ The amount of corn carried by rail during the year 1884 
was almost equal to that transported by lake. During the following 
year the shipments by rail again almost equaled those by lake, the 
amounts being, respectively, 28,682,864 and 29,382,591 bushels. Since 
1885 the lakes have regained much of the east-bound traffic lost in the 
earlier years. In 1896 they carried more than six times as much com 
as the railroads. 

We have now considered the partial diversion from the lakes to the 
railroads of the flour, wheat, and corn shipped from Chicago to the East. 
There yet remains to be considered the movement of oats, the one grain 
not yet taken up that is shipped eastward in large quantities. Rye and 
barley, the other important cereals, are not transported in sufficient 
amounts to warrant separate treatment. During 1896 the aggregate 
shipments by lake and rail from Chicago amounted to but 11,142,217 
bushels.* Their movement may be inferred in a general way from the 
discussion of the transportation of the other grains. 

At a very early date, as will be seen by an examination of Table III, 
part II, Appendix II, the transportation of oats by rail assumed an 
important position. During 1862, 1863, 1864, and 1865 a very large por- 
tion of the oats carried out of Chicago was taken by the railroads. This 
was largely due to the exceptional conditions which prevailed. The 
principsS contracts let all over the United States for supplying the 
armies in the South with oats were filled in Chicago. As a result, the 
shipment of oats from Chicago during the war increased with surpris- 
ing rapidity; for the year 1861 they amounted to only 1,492,507 bush- 
els, while for the last nine months of 1864 and the first three mouths 
of 1865 they reached the large total of 15,020,792 bushels. 

As a natural consequence the railroads leading from Chicago were 
called upon to transport much of this grain, and as there were no rail- 
roads running far to the South west of the Mississippi, and but a sin- 
gle road crossing the Ohio River and running to the South through 
Kentucky, it became necessary to send commodities to the southeastern 
points by the roundabout eastern lines. After the war closed the 

' New York Produce Exchange, 1874-75, p. 232. 

2 Report of Chicago Board of Trade, 1875, pp. 18, 19. 

^Internal Commerce, 1876, chart No. 3. Navigation opened before the 1st o£ l^^a?^*/' 

* Report of Chicago Board of Trade, 1896, p. 3. -^ 

y 
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Ii?^mr?r'^^>^^^ rail diminished somewhat, but very shortly 

Tn fhft vAarV^^P^^ ^^*®' ^^^ ^^ ^^^^ *^® Shipments by rail greatly 

tJ^nfrow^r^^^ by lake. From 1873 to 1886 the railroads secured 

when laJ^^ whole traffic, and in some years left but an insignificant 

^Tto the lake carriers. Since the latter year the vessel men have 

red the field for this business and now obtain a large portion of 

., ,^^v the railroads still hold the larger share. 

The statistics of the movement of oats show that the railroads car- 
ried a larger proportion of this than of other grains. This is surprising, 
for oats is a commodity of comparatively low value and large bulk, and 
it is generally held that this class of goods is best adapted to water 
transportation. The explanations of the larger rail movement of oats 
arejiot far to seek; one of them, however, runs counter to long-estab- 
lished opinion. Oats take up moisture more readily than other grains, 
and as a very small amount will cause oats to become musty and thus 
unfit for horse feed, it is sometimes found advantageous to ship this 
grain by rail. But there is another and far more potent cause for the 
surprisingly large rail movement of oats. It is the lake rates; these 
are fixed more upon the basis of bulk than of weight, and as oats is a 
bulky ^ product, the freight per hundred pounds is considerably higher 
than on wheat and corn. 

Enough oats can not be stowed away in the hold of a ship to secure a 
cargo equal in weight to that of the same ship loaded with wheat, and 
therefore it is necessary to fix a higher rate per hundred pounds upon 
oats than upon wheat. The grain car, on the other hand, is so large 
that there is no difficulty in loading it to its full carrying capacity with 
the bulky product oats, and as a consequence the rail rates on oats are 
no more per hundred pounds than those on wheat and corn. The larger 
lake movement of oats in recent years is perhaps in part explained by 
the fact that since the agitation for deeper channels began vessels 
have been constructed, to draw more water when fully loaded than the 
existing channels would permit. This being the situation, many vessels, 
so to speak, would have extra cargo j^oom or unoccupied space when 
transporting heavy commodities. These vessels, to a certain extent, 
would suffer no loss in carrying the bulky product oats, for if they car- 
ried wheat or corn a part of the hold would remain empty. 

III.— THE TOTAL EAST-BOUND TRAFFIC. 

An almost entire absence of statistics of the grain and flour trans- 
ported over the railroads that tap the surplus grain producing regions 
stretching far out to the south, west, and north of Chicago, makes it 
wholly impossible to present anything approaching a satisfactory ex- 
position of the general movement of these commodities. Thus far 
nearly all the facts we possess have been gathered under the direction 
of the commercial organizations of the cities in which the grain and flour 
business is centered.^ 



'Tho numbers 32, 56, and 60 represent, with a fair degree of accuracy, the weights 
of a like bulk of oats, corn, and wheat, respectively. The measured bushel of oats 
weighs about 32 pounds, that of shelled corn 56, and that of wheat 60; the measured 
bushel of oats, however, more frequently exceeds 32 pounds than does that of wheat 
exceed 60 pounds. Recently there has been a machine invented for ''clipping" oats. 
By ''clipping" the weight of the measured bushel is increased by one-half to one and 
one-half pounds. 

^The statistics i)ublished by these organizations are generally in part based upon 
the custom-house records. For the sources of the grain statistics see Appendix IL 
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While these data are complete enough for lHltage>^^g|^ ^^^ g^^ Marys 
not sufficiently comprehensive to disclose the\tterly 
general movement of the cereals from the interior ^ far p^ 
the consuming districts of the East and South, and t^ the e\ 
Thus far, our General Government has devoted but K^d. TK 

inland commerce; the reports on our internal comme^tes du^^ 

appeared up to this time have contained but little stan, moveSZ^^^T^ 
which had not previously appeared in reports of transpo^ ''^^aip* 

panics, boards of trade, produce exchanges, and chambers oh^ork aS"®* 
of our great trading centers. \onhiciii{ 

1 shall now attempt to show, but in a somewhat roundabot^^VQii\ 
what share of the flour and grain traffic from the West to the Eai^t fi^ 
fallen to the lakes, and what portion has been secured by the railr6>3,(/s. 
The figures which will be given should in no case be wrested from thVij 
context. Conditions which obtained at the beginning of the period 
under consideration no longer exist, and thus the statistics standing by 
themselves would be very misleading. 

The transportation of flour and the chief three cereals — corn, wheat, 
and oats — will be investigated. In the case of each one of these com- 
modities, the receipts at the principal eight Atlantic ports will be com- 
pared with the receipts by water at the chief lower lake ports. If the 
receipts at the Atlantic ports increased at a more rapid ratio than those 
of the lake ports it may be legitimately inferred, if all circumstances 
except those of transportation remain unchanged, that the railroads 
were proving the stronger competitor, and vice versa. The conditions, 
however, as will be shown as each commodity is considered, have not 
reniained fixed. 

Attention is first invited to the movement of wheat ; the transportation 
of flour will next be taken up. The order of consideration has been 
purposely changed, because the movement of flour is partially explained 
by the circumstances which have afl'ected the alterations in the ship- 
ment of wheat. A very large portion of the grain shipped by lake is 
receivecVat Buffalo and Erie, and therefore the receipts of these two 
ports may be regarded as fairly representing the lake movement.^ 
Moreover, the relation between the receipts of grain at these ports and 
the other lower lake ports has not materially changed ; so, forcomparative 
purposes, the amounts received at Buffalo and Erie may be assumed as 
reflecting the whole movement by lake. In the comparisons which will 
be instituted, the total receipts at the lower lake ports by lake have 
not been used, for the reason that such statistics can not be had except 
for the census year 1889. 

The impossibility of securing statistics of the entire movement to 
and through the Atlantic States and the eastern portion of Canada has 
forced me to accept the receipts^ at the chief centers of the grain and 
flour business on the Atlantic Seaboard as indicative of the whole move- 
ment into the regions just mentioned. It thus appears that the value 
of the comparison turns (1) upon the accuracy with which the lake 
movement is reflected by the receipts at Buffalo and Erie, and (2) upon 
the permanence of the proportion existing between the total movement 

' Insufficient data make it difflcnlt to give an estimate of the relation between the 
receipts of Buffalo and Erie and those of all the lower lake ports, but it is probably- 
safe to say that the receipts of Buffalo and Erie are 80 p6r cent of the total. 

Instead of the receipts at Newport News and Norfolk, I have used the exports, 
for the latter alone represent the traffic which may be regarded as competitive between 
the lakes and the railroads. The other ports selected are Montreal, Portland, Bos- 
ton, New York, Philadelphia^ and Baltimore. 
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tation since I860 i^^y **• *''® f'clectpd ports. As lins already I)een 
III part 1. ^^™. »5uffalo and Erie reflect, witli considerable csact- 
j'„ the y^jj^^r^WSitbyvesBeltotholower lake ports. Astowbetlier 
taken ixoiiJ^'^^^ J^^^^ '•''^ VAsX movement to the seaboard and tliat 
wlieu \^^^ ^''9vt8 Las remained the same, we can not speak with the 
UaveV^^ tl"^, for ive have but few statistics to assist us in forming 
j^tered ti^iie exports of wlieat seem to have maintained a fairly 
^but tbe^ion to the total prodaction of wheat in the Tlnitcd States, 
The st^ations being lett out of account, it may be assumed that 
ried aj^s at the seaboard ports of wheat for export have not varied 
for oai^ The question tlien remains aa to whether or not the total 
it \yi% at the seaboard ports, less the quantities exported, have 
t^P^scd at as rapid a rate as the receipts at all the other pointe com- 
k^ed. This question must probably be answered in the negative, and 
ft:C.tjvo^ reasons: In the earlier years of the period under considera- 
tioTi the'^OTjaller interior cities seldom enjoyed as favorable freight rates 
as the larger cities, and so the former often obtained their supplies from 
the latter; and in the earlier years, when the Eastern States produced a 
large portion of the wheat consumed, the smaller cities of the localities 
where the grain was raised would be sure to obtain the surplus, leav- 
ing the larger cities to look to the more remote regions for the satisfac- 
tion of their necessities. ^^ 

ByexaminingTableVjPart r,!!!^^'^]* ^ <<?' <f a-' ^^\'^'~5**'S~" 
thelieginniDg of the ijeriod un*i'''''^'-V rjS^<?''%f'V '^-.'i' >^ ^.^ s* 
1870, the combined receipts of ^^ ■^ '^■^^ir^i^ ^ 

although varying from year to j . ,^ <^«k. S^(?^'*i?S^ ^ 
large as those of the selected Atla. ^ ^^S^'"-^*'^-;^'*^ ' \ 

slightly changed, and for the first '^ S^ ^^ '^ ''-'^ \ 

ports were more than double those vi »..^ •* - * "!?-^ _ _\. 

however, no great change, as the receipts at the former ports were 
42,881,000 bushels, and at the latter 21,147,090. During 1877 the lake 
ports regained tlieir former position, the receipts beiug 25,791,491 
bushels, while the receipts at the Atlantic ports were 46,828,000 bushels. 
Thns far the relation existing between the receipts at the lower lake 
ports and at tidewater on the Atlantic Coast have remained fairly con- 
stant, although the aggregate receipts have increased appreciably. A 
great change took place during the next five years. The ratio between 
the receipts at the lower lake ports and the Atlantic ports was very 
much altered; instead of being about as 1 to 2, the ratio was now about 
as 1 to3J; for the five-year period the aggregate stood at 172.C miUion 
and 548.0 million bushels, respectively. For the year 1881 the receipts 
at the Atlantic ports were more than four times as large as the re- 
ceipts at Buffalo and Erie. In 1883 there was a partial return to the 
relations which formerly obtained, anid in 1881 there was a still further 
change, so that for this year the receipts at the Atlantic ports lacked 
just a trifle of being double those of the lake ports. For the three 
succeeding years there was no great change. But in 1S8S and in the 
following year the situation changed so much that for the year 1895 
tlie receipts at Buffalo and Erie almost equaled those of the selected 
Atlantic ports, the receipts of the former being 49,033,160, and of the 
latter 49,205,000 bushels. This proportion during 1890 was changed 
somewhat in tlivor of the Atlantic ports. 

Thus far notbitig but the superficial facts have been presented. These 
seem to show that the railroads and the lakes maintained fl. pretty even 
struggle during the decade beginning with 1868, and that for five years 
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thereafter the railroiids gained a decisive iidvantage>^gh the St. Marys 
years waged a stabborii eoDtest, but ooly to be utterly^^ 
field in the years from 1888 to 189C. The faets thus far pi, 
ever, are wholly iuadeqaate for an understanding of the &y 
haj:*--^ken place. (Jonditions have radically changed. Tiy 

^.-'''''^ 'he history of wheat growing in the Onited States diV^ 

.rty years liaa been the westward and northward movem^^^ 
.plus wheat-piodacing areas.^ >S^? 

the beginning of the period under consideration, New Yorli ^™' 
jsylvania held proniiiient places among the wheat producinr^ 
Q tes, and the great wlieat raising States were for the most i)art oirw 
« ^'S southern shores of the chain of Great Lakes. By the middle of the \ 
'3i''ghtie3 all this was changed and a large proportion of the surplus 
■^■heat grown in the United States was harvested in the far Nortlnvest, 
the Datotas and Minnesota being the principal wheat-growing States. 
The last column of the foregoing table discloses the present importance 
of these States, two of which i)roduced no surplus wheat until the 
middle of the period under examination. The westward and north- 
ward movement of the wheat-raising areas has bad a very decisive 
influence in the selection of the agencies emjiloyed hi the movement 
eastward of the grain produced. When the grain tfl be shipped was 
raised in Ohio and Indiana and in the southern jiortions of Michigan 
and Illinois it was almost sure to go by rail, for in nearly all cases ship- 
ment by water would involve a short rail haul to the lakes, with its 
high local rales, and in some cases, after the grain reached the lake, it 
would be only slightly advanced in its eastward journey by lake ship- 
ment. Charges of transshipment in the case of the short lake ship- 
ment would be of relatively greater importance than in the case of the 
larger lake shipment. In the early days the grain grown in the West 
was produced in regions or carried to ])laces wheie the railroads were 
in a favorable position to compete for it. Most Western wheat found 
its way to Chicago or Milwaukee. 

' III spoaking of the great wheat- producing areas, I refer only b) tbe wheat-growiug 
regions east of the Kocky Moiiiit.TiiiB. The shirting of areiu is made clear by the 
followiiig table : 

IVodwcHon of viheat. 



ISflfi.a 


! 1BT9.6 


1889.= 


1891.(1 


TerriU^. 


Yield. 


TorritoiT. 


Yield. 


TetTltiS^. 


T,.l.. 


Terriw". 


Ylald. 




B«Mk. 

Sg 

27,982 

iislaie 

14. SIS 


lUlnofs 

Indiana 


BV.A. 

li 
II 


Dukotae. ."!.";; 
niinolB 


as 

37,3BB 

as 

10.571 

B.aM 


Dakntaa - 












MiuhiKan 

MinoMota 












Kbums 




^.ewyork 

Kentucky 


Missouri 

WlscunslD 

Nabra^ka^^".*." 

NewYork 

Kontuckj- 

Dakota.. 


is: 190 


Kentucky .... 
Wiaflonafn.... 
NflwYork.— 




N«i,r.,k.; ::;;:; 


8.016 









oNinthCflnBDB: Tndastiy and Wealtb,p.B.1. 
fc Tenth CenBOBi Vol. Ill, p. 177. 
cKeporCon tbeSUUatJcncf AgricultuTt In the 
^Report of the Chicago Boord of Trade, 189S,ii 




have. 




riSTTCS OF LAKE COMMERCE. 

tation since 18(— ^ . ., i i ^ • i i i ^ _ 

III part 1 jg^^^^^ ^"^ railroads possess a decided advantage over 

In the YA o iy" ^^ *^^ point of distance, for the latter must round the 
taken frowl^^^ ^^ Michigan^ while the former run directly across 
when laM^^®^^ destination. From Chicago to Buffalo by lake is 889 
ile the distance from Chicago to Kew York City by the 
rail route is but 912 miles.^ 
In Buffalo to New York City by the shortest rail route is 410 railes.^ 
lus appears that every mile covered in the passage to Buffalo by 

e results in an effective eastward movement of 0.504 mile. By the 

estward and northward movement of the surplus wheat-producing 

rejgion the situation has been wholly changed. The districts which 

rmerly produced the surplus that was almost certain to go by rail now 
grow but little if any more wheat than will satisfy their own necessities, 
but the location of the new wheat- growing areas is the important factor. 
These districts are located directly west of Lake Superior. This fact 
is clearly shown by the crop maps of the Eleventh Census.* The pro- 
duction of wheat in the far North has been greatly increased since these 
maps were published, as will be seen by an examination of the table on 
page 41. As a result of this northward and westward movement of 
the wheat fields, the railroads have lost the advantage in x>oint of dis- 
tance which they formerly possessed. By the shifting of the wheat- 
growing districts the lake carriers have been placed upon terms of 
substantial equality with railroads. In shipping by lake from Chicago 
it was found that every mile traversed in the passage to Buffalo resulted 
in effective eastward movement of but 0.564 mile. Shipment by water 
from the head of Lake Superior is not accompanied by this wasteful 
expenditure of energy. Every mile the grain is moved results in its 
being practically 1 mile nearer one of our great exporting ports.^ 

The increased importance of the shipments of wheat from the far 
Northwest, in the receipts at Buffalo and Erie, is made clear by the 



^Eleventh Censas: Transportation Business, Part II, p. 290. 

'Chicago to New York City over the Pennsylvania Railroad. By rail the distances 
from Chicago to the different seaboard cities are as follows: 



MUes. 

To Newport News 896 

To Norfolk 984 



Miles. 

To Boston 1,000 

To Baltimore 802 

To Philadelphia 822 

(Railroad Gazette, Vol. XXIX, No. 13, p. 215.) 

3 From Buifalo and Erie the distance to the seaboard ports by the shortest routes 
is as follows : 



Miles. 

Buffalo to New York 410 

Buffalo to Boston 481 

Buffalo to Philadelphia 418 

Buffalo to Baltimore 402 



Miles. 

Erie to New York 512 

Erie to Boston 569 

Erie to Philadelphia 506 

Erie to Baltimore 490 



(Ibid., p. 216.) 

^ Eleventh Census: Statistics of Agriculture; Crop Map No. 13. 

^ In comparison with certain rail routes, however, the lake route from the head of 
Lake Superior does not appear in this favorable light. Either the Duluth, South 
Shore and Atlantic, or the Minneapolis, St. Paul, and Sault Ste. Marie, in connec- 
tion with the Canadian Pacific, affords a much shorter line to an ocean port (Mon- 
treal) than do the lakes and the railroads to any of our Atlantic ports. These all-rail 
lines may in the future effectively compete with the lake carriers in the transporta- 
tion of grain to certain regions. It does not follow because these roads have not 
done so in the past that they will not do so in the future. The discussion of this 
point, however, would lead us too far afield, and therefore it will not now be 
taken up. 
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following table, covering the movement of wheat through the St. Marys 
Falls Canal : 

Movement of wheat, 
[000 omitted.] 




Movement 

through 

St. Marys 

Falls Canal. 



BuuheU. 
2,106 
3,729 
11, 986 
18,991 
18,596 
16, 217 



Keceipts at 

Buffalo 

and Erie. 



Bv^heU. 

27,680 
34,692 
42, 575 
27,865 
25,034 



Tear. 



1891 
1893 
1893 
1894 
1895 
1896 



Movement 

through 

St. Mary I? 

Falls Canal. 



Keceipts at 

Buffalo 

and Erie. 



Bushelg. 
38, 817 
40, 995 
43,482 
34, 869 
46, 218 
63,256 



Buahel9. 
83,740 
86,085 
71,578 
52,450 
49,033 
60,054 






<a 






^ table it appears that the movement of wheat through 
Slls Ganal now just about equals the combined receipts 
/inent lower lake ports — Buffalo and Erie. Were the 
lower lake ports no larger than the shipments from 
y^s other than those of Lake Superior the receipts of the 
/dantic ports would have much more than held their own with 
^pts of Buffalo and Erie. A comparison upon this basis would 
^thless, however, because the whole situation has changed. That 
Vmlroads are less able to compete with the lake rout^e than formerly 
c§^1 not be inferred from a comparison of the receipts of the lower lake 
ts and of the Atlantic ports, for the railroads never were competitors 
the traffic of the far-off region which now produces the bulk of our 
iplus wheat. The existing status of the struggle between the rail- 
md and the water lines will not be discussed further at this point. 
The statistics for the transportation of flour show that the movement 
jf this commodity very much resembles that ot* wheat. For the first 
ihree years (1868-1870) of the period under consideration the receipts 
at Buffalo and Erie were about one-fifth of those at the selected Atlantic 
ports. Tten for several years, but not without occasional setbacks, the 
receipts at the seaboard ports gained on the receipts of the lower lake 
ports, until in 1877 the receipts of the former ports were more than ten 
times as large as those of the latter. After 1877 there was a reverse move- 
ment, and in 1883 this had gone so far that the relations which obtained 
at the outset were about restored. During the next two years there 
was practically no change, but in 1886 the lake ports made a decided 
gain upon the seaboard ports, and in 1889 increased this gain so much 
that the receipts of the lake ports were more than one-half as large as 
those of the seaboard ports. Since 1889 there has been no change of 
note. The yearly alterations which took place are shown in Appendix 
II, Table V, Part I. 

A strong resemblance in the movement of flour and of wheat will be 
noticed on comparing the figures (in the Appendix) covering the move- 
ment of flour with those presenting the movement of wheat. The gen- 
eral tendencies have been in the same direction, but the movement has 
not proceeded so far in the one case as in the other. The shitting of 
the surplus wheat-producing districts has been accompanied by a cor- 
respondinii movement of the great milling centers. From 1878 Minne- 
apolis has, with but few interruptions, steadily increased her output of 
flour, reaching the enormous total of 12,874,890 barrels in 1896. At the 
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head of Lake Superior, in the cities of Duluth and West Superior, there 
has recently sprung up another important milling center.^ 

As the milling industry has in a large measure followed the wheat- 
growing region westward and northward, it follows that the lakes are 
now in a more favorable position for competing for the flour traffic than 
formerly. That a large portion of the increased receipts of Buffalo and 
Erie originate in the Northwest is evidenced by the statistics of the flour 
moved through the St. Marys Falls Oanal.^ 

The shipments from Minneapolis by the Minneapolis, St. Paul and 
Sault Ste. Marie Eailroad have the same effect, since the bulk of the 
flour carried by this road is transshipped to lake vessels at Gladstone, a 
port on the northern shore of Lake Michigan. 

It appears, then, that the shipments of flour through the St. Marys 
Falls Canal, plus the shipments of flour from Minneapolis by the Min- 
neapolis, St. Paul and Sault Ste. Marie Eailroad, are now about as large 
as the total receipts of Buffalo and Erie. For 1895 the former were 
actually larger than the latter.^ This brings us to the main considera- 



^The subjoined table will show the development of these two milling districts. 

Annual production (harrels), 
[000 omitted.] 



Tear. 



1878 

1880 

1882 

1884. 

1886, 

1888 

1889 



MinneaiK)- 
lis.a 


Doluth.6 


941 
2,052 
8,176 
6,318 
6,168 
7,057 
6,089 














84 





Year. 



1890 
1891 
1892 
1893 
1894 
1895 
1896 



Minneapo- 
lis.a 


Duluth.6 

• 


6,989 


431 


7,878 


673 


9,750 


1,094 


9,378 


876 


9,401 


918 


10,582 


c2,978 


12, 875 


(23,120 



a Reports of the Trade and Commerce of Minneapolis. 
b Reports of the Trade and Commerce of Dalnth. 
cThe output of the Duluth and West Superior mills. 

d Flour manufactured at the "Head of the Lakes." (Review of the Trade and Commerce of Duluth, 
compiled by the Duluth Chamber of Commerce.) 

'^ Mocefmetii of flour (barrels), 

[000 omitted.] 



Year. 



1880 

1882 

1884 

1886 

1888. 

1890 



Through 
the canal, a 



524 
344 
1,248 
1,759 
2,191 
3,239 



From Min- 
neapolis, by 
Minneapo- 
lU, St. Paul 
and Sault 
Ste. Marie 
R.R.& 



931 
1,368 



Year. 



1891 
1892 
1893 
1894 
1895 
1896 



Through 
the canal.a 



3,780 
5,418 
7,421 
8,966 
8,902 
8,883 



From Min- 
neapolis, by 
Minneapo- 
lis, St. Paul 
and Sault 
Ste. Marie 
R.R.& 



1,201 
1,684 
1,720 
1,458 
2,111 
2.420 



aSt-atement of the commerce through the St. Marys Falls Canal, a document prepared by Mr. E. S. 
Wheeler, the Government oflBcer in charge of the canal. 
& Reports of the Chamber of Commerce of Minneapolis. 

3 This fact does not, however, throw discredit upon the method of approaching 
the problem of the general eastward movement of the several commodities under 
investigation, for the total shipments of flour from IMlnneapolis by the **Soo*' Rail- 
road are not transshipped to lake vessels. And the receipts at Buffalo and Erie do 
not represent the total receipts of the -lower lake ports as fully as the shipments 
through the ^'Soo" Canal, plus the shipments over the " Soo" Railroad, representthe 
shipments from the upper lake ports. It should also be remembered that at the out- 
set I disclaimed, all intentions of making an exact mathematical demonstration. 
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tion. We find in the case of flour, as in the case of wheat, that the shift- 
ing of the places of production has put the water carriers in a more 
favorable position to meet the competition of the railroads. The lake 
carriers are no longer handicapped by an excessively circuitous route.^ 

In striking contrast with the movement of wheat and its manufac- 
tured product, flour, is the eastward movement of corn. It appears from 
Appendix II, Table V, Part II, showing the receipts of the selected 
lake and seaboard ports, that the receipts of these two groups of ports, 
although they have varied greatly during the period under considera- 
tion, have moved together and at about the same rate. From 1868 to 
1876 the lake receipts were about one-half as large as those of the sea- 
board, then for half a dozen years the seaboard receipts gained some- 
what upon the receipts of the lake ports. The year 1882 was, in some 
respects, anomalous. The receipts of the lake ports almost equaled those 
of the seaboard ports, the former being a little more than 24,000,000 
bushels and the latter somewhat more than 28,000,000.'* 

For the next four years there were wide variations, and from then 
(1887) the lake receipts, with the exception of 1892, were somewhat 
more than one-half as large as those of the seaboard receipts. During 
1896 the seaboard receipts were more than double those of the lake 
ports, the former being 113.5 million and the latter but 54.7 million 
bushels. 

The eastward movement of corn thus stands out in strong contrast 
with that of wheat and flour. In our investigation of these breadstuffs 
we found that after the opening of the eighties the transportation of 
these commodities by water gained very rapidly upon the movement 
by land, and that at the close of the period the quantities received at 
Buffalo and Brie by water were practically equal to the total quanti- 
ties received at the leading seaboard cities. The explanation of this 
divergence of tendencies is not far to seek. It is found in the fact that 
the shifting of the surplus corn producing region has been westward, 
and not northward as w;ell as westward; it has been along the parallels. 
Our surplus wheat, as was seen, is now largely grown in the far JSorth- 
-west — in Minnesota and in the Dakotas. The great wheat fields are 
now back of Lake Superior, and thus in a favorable position for the 
movement by lake of the crops gathered from them. These States 
have thus far produced but little surplus corn, and will probably never 
produce much, as they lie almost wholly without the corn belt. In the 
southern portions of Minnesota and South Dakota corn can be grown 
successfiilly, but these areas are limited in extent. The great surplus 
corn region now lies to the west and southwest of the southern portion 
of Lake Michigan,^ falling within the States of Illinois, Iowa, Missouri, 
Kansas, and Nebraska, and, as a consequence, if corn is to go by water 
to the East it must be carried from the ports at the head of Lake 
Michigan on the circuitous journey around the lower peninsula of Michi- 
gan. The advantages of the rail lines running to the Atlantic ports 
in point of distance will not be further discussed, as this matter has 
already been dwelt upon. 

As the surplus corn producing regions now lie to the southwest of 
the head of Lake Michigan rather than directly to the west of it, there 

' For qualifications, see note on page 42. 

2 The receipts of this year were far below the normal; and in this fact is to be foand 
the explanation of the variation of the relation. Just why a small movement should 
affect the seaboard receipts more than the lake receipts wilJ be shown later. 

3 This is very clearly shown by Crop Map No. 9, Eleventh Census: Statistics of 
Agricnlture. 
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has been a very decided tendency to ship corn for export by the all-rail 
lines to the south Atlantic ports, notably Baltimore, Philadelphia, New- 
port News, and Norfolk. Shipments by the all-rail routes to these ports 
will probably increase. The distances from the corn growing districts 
to the south Atlantic ports are less than to the north Atlantic ports. 
There is another reason, and a much weightier one, for the movement to 
the southern ports from Chicago. Philadelphia has a differential rate 
in its favor of 2 cents, and the other ports one of 3 cents per 100 pounds 
as compared with New York. When these differentials were agreed 
upon, April 5, 1877, they were given to Southern ports to offset the 
advantage New York possessed in the matter of ocean rates.' 

Since 1877, however, the situation has radically changed. New York 
has, in good part, lost the advantage she then possessed in the item of 
ocean rates, and thus the reason for the existence of these differentials 
has disappeared. The differentials, however, not only remain, but have 
become much more effective than when adopted. Nominally the differ- 
entials remain as they were fixed in 1877, but really they are much 
higher than they were then. This is true because the rates have fallen 
very decidedly, while the differentials have remained absolutely sta- 
tionary. Had the differentials been fixed upon a sliding scale, falling 
as the rates fell, the Southern ports would not have the advantage 
which they now possess. What might have been easily arranged in 
1877 can now be brought about only by a serious struggle, and one which 
the Northern trunk lines are not likely to make. The grain traffic is an 
important item to the Southern roads, and they will wage a desperate 
struggle to retain it. This is fully recognized by the more i)rospeious 
Northern roads, which have a more profitable miscellaneous business. 
We have here a case of a wide difference in marginal utility of a certain 
traffic to two different sets of roads. The Baltimore and Ohio, the 
Chesapeake and Ohio, and the Norfolk and Western — roads hungry for 
traffic — set a much higher value upon the traffic in corn, which at best 
yields but a small profit, than do the New York Central and Pennsyl- 
vania roads, whose terminal yards are already crowded and can only 
be enlarged at a great outlay of money. 

As these Southern roads also tap the territory to the south and west 
of Chicago, it may be expected that they will also, to an increasing 
extent, divert grain directly to the Southern ports, instead of permitting 
it first to go to Chicago and then to take it to those ports. A large 
portion of the surplus corn being produced in the territory to the 
south of Chicago, this diversion may seriously affect the corn trade of 
this city. 

The table covering oats shows that its eastward movement differs 
widely from that of each of the other commodities considered. For the 
first four years of the period under investigation, namely, 1868 to 1872, 
the receipts by lake at Buffalo and Brie were almost equal to one-half 
the receipts of the eight selected Atlantic ports, the former being 33.8 
million and the latter 68.5 million bushels. Beginning with the year 
1872 the receipts of the lower lake ports not only declined relatively, 
but even absolutely, and in the year 1880 reached the very small aggre- 
gate of 1,654,350 bushels. For the next four years the receipts were 
somewhat larger, but in 1885 they again fell very low, being less than 
the small amount received in 1880. The receipts at the Atlantic ports, 
on the other hand, steadily rose from 23.7 millions in 1880 to 40.4 mil- 
lions of bushels, in 1885. In 1886 the lake receipts increased slightly, 

'Proceedings of the special committee on railroads appointed under a resolution 
of the New York assembly to investigate alleged abuses in the management of rail- 
ToadB 6j;»rtored hy the State of New York, 1879, Vol. Ill, pp. 3041, 3042. 
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and those of the seaboard ports fell off somewhat. Since 1886 the 
receipts of the lake ports have grown inuQh more rapidly than those of 
the Atlantic ports, the receipts of the former ports for 1896 being 40.5 
million and those of the latter 78.9 million bushels. 

While investigating the transportation of wheat and corn, it was 
found that the shifting of the great producing areas was a factor of prime 
imj)ortance in determining the route by which the crops would go to 
market. In the case of oats, the movement was very largely westward 
and but slightly northward; so the situation has not been so greatly 
changed as in the case of wheat. Most of the surplus oats is now grown 
in territory directly west of Chicago. There has been, however, some- 
thing of a northward movement of the oats-growing districts, and the 
shipments by the northern routes — ^by lake from the head of Lake Supe- 
rior and by the Minneapolis, St. Paul and Sault Ste. Marie Railroad — 
have increased very rapidly, and in a measure explained the unusually 
large receipts at Buffalo and Erie in 1896. It may be exi)ected that 
shipments over the northern lines will increase largely, and therefore 
Chicago may lose the prominent position she has so long maintained in 
the handling of this grain. 

It has now been shown to what extent the railroads encroached upon 
the flour and grain traffic once monopolized by the lakes, the causes 
have been briefly dwelt upon which enabled the railroads to make these 
inroads, and the periods have been given when the greatest incursions 
were made. Attention was also directed to the fact that since the mid- 
dle of the last decade the lake carriers have regained much of the traf- 
fic lost in the earlier years. But this was not fully explained; in part 
it was shown to be due to the shifting of tlie surplus grain-producing 
regions. But nothing in the way of an explanation was attempted of 
the fact that the lake carriers had been more successful in their strug- 
gle with the railroads for traffic from the old competitive points, such as 
Chicago and Milwaukee. This was done designedly, as it was thought 
best to postpone examination of this matter until this stage of this dis- 
cussion had been reached. 

Antiquated methods of doing business prevailed on the lakes until 
the middle of the last decade. It is not to be understood that there 
had been no progress in any of the departments of lake transportation, 
for such was not the case. Upon the whole, however, lake transporta- 
tion had not availed itself of the advances made in science and the 
mechanical arts. The railroads, on the other hand, had been alert to 
introduce one improvement on the heels of another. For example, 
the railroads had profited fully a decade and a half by the series of 
inventions which resulted in cheap steel before the lake carriers began 
to use steel to any appreciable extent. Methods of doing business on 
the lakes were also out of date; modern methods have only recently 
been introduced. It took the lake carriers a decade to realize that the 
railroads had become worthy competitors. No attempt will be made to 
show in detail the revolution that has taken place since 1885; the 
improvements will be discussed in their proper setting. Suffice it to 
say that the era of metal ships of great capacity propelled by steam, 
and dock and harbor facilities for giving these vessels (iispatch in load- 
ing and unloading date from this period. It is needless again at this 
point to dwell upon the importance of proper dock facilities. A vessel 
in port is not performing the function for which she was built— namely ,^ 
carrying freight — and therefore earns nothing. It is not to be under- 
stood that there was a great and sudden improvement in lake transpor- 
tation in the year 1886 and that as a result the lake carriers oht9i\v5^<i.'3w 
much larger share of the east-bound tratflic tJx^\iVQ.A-^^^- ^T^^Nssa^^^-^^ 
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ments were not far-reaching enough to account for the change. The 
sudden success of the lake carriers was rather due to the termination, 
in November, 1885, of a ruinous struggle between the trunk lines, dur- 
ing which they had at times carried goods at far below remunerative 
rates. 

IV.~THE TRAFFIC THROUGH THE GULF PORTS. 

Kot only have the east and west trunk lines diverted traffic from the 
lakes, but the Mississippi Kiver and the railroads leading to the Gulf 
liave done so as well. This southern movement, however, never assumed 
large proportions until the year 1896, and for this year the growth was 
largely accounted for by tlie increased movement of corn. Our total 
exports of corn last year having been unusually large, it may be sup- 
posed that the sudden prominence of the Gulf ports ^ in the shipment 
of grain is ephemeral. But such a view is hardly justifiable. If the 
Mississippi Eiver were the only competing route to the Gulf ports, the 
southern route would not greatly encroach on tlie traffic now moving 
over the lakes and the east and west trunk lines. But the Mississippi 
is no longer the only line seriously competing with the great east and 
west routes to the Atlantic ports. 

The railroads leading to the Gulf are in certain sections competing 
with the great east and west routes. As regards the railroads east of 
the Mississippi River, this is especially true of the Illinois Central, 
which has recently completed very excellent terminal facilities at Few 
Orleans for handling grain. The small export movement of grain via 
New Orleans in past years has been largely due to the inadequate ter- 
minal facilities at that point. Although there may be an increased 
grain traffic over the Illinois Central, this enlarged business will not to 
any great extent be at the expense of the lake route. Grain grown in 
the territory but a short distance south of Chicago and east of the Mis- 
sis8i|»pi liiver does not go east over the lake route, for this is effectually 
prevented by the high local rates for the short haul to the lake ports. It 
need hardly be said that if the lakes can not monopolize the flour and 
grain traffic from points situated immediately upon the lakes, such as 
Chicago and Milwaukee, they can not successfully compete for the ship- 
ment of these commodities from points south of Chicago. The Senate 
select committee, appointed in 1872 " to investigate and report upon the 
subject of transportation between the interior and the seaboard," took 
the position that " the railroad interests i)ractically control the transport 
of grain from all that part of the States of Illinois and Indiana situated 
south of a latitudinal line 60 miles south of Lake Michigan."^ 

The railroad interests here referred to did not include the railroads 
running to the Gulf, but merely the lines running to the seaboard. The 
grain produced in the region some little distance south of Chicago for 
the most part has been, and in all probability will continue to be, carried 
to the Atlantic ports. The railroads leading to the Gulf have no advant- 
age over some of those running to the Atlantic in point of distance^ ; and, 



^ For the exports from the leading two Gulf ports, New Orleans and Galveston, see 
Appendix II, Table VI. The exports rather than the receipts are given, because the 
former alone represent competitive business. 

•^Report of the Select Committee on Transportation Routes to the Seaboard, page 
24 (Forty- third Congress, first session). Mr. Windom was chairman of the com- 
mittee. 

^From^Chicago to New York, 912 miles; from Chicago to Philadelphia, 822 miles; 
from Chicago to Baltimore, 802 miles ; from Chicago to Newport News, 896 miles ; 
firom Chicago to New Orleans, 926 miles. (The Railroad Gazette, quarto vol. xxix. 
No. 13, p. 215.) The distance to New Orleans is that given in the folder of the Illi- 
nois Central Railroad; and is the distance over that line. 
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as ocean freight rates to European ports are materially higher than those 
from Atlantic ports, and as the Gulf railroads obtain but little return 
freight, it is difficult to see how these lines are going to draw much traffic 
in the territory east of the Mississippi Eiver and north ot St. Louis from 
the northern trunk lines, and i t isstill much more difficult to understand 
how the south-bound lines will encroach upon the traffic which has 
gone over the lakes. The south-bound lines have easy grades and are 
not troubled with snow and ice; but these advantages are not sufficient 
to offset the disadvantages under which they operate. 

An entirely different problem is presented by the movement of flour 
and grain from the regions west of the Mississippi. In this territory 
the railroads leading to the Gulf will probably carry a great deal of 
grain to the Gulf ports that formerly went to the Atlantic ports over 
the rail and lake route and the all-rail lines. Koughly speaking, the 
grain grown in the territory north of ihe east-and-west line passing 
through the southern boundary of Iowa will continue to go over the 
eastern rail and water line. And probably the grain procjuced in 
northeastern Missouri will continue to move over tbe old routes. On 
the other hand, the grain grown in Missouri south of the Missouri 
Eiver and in the southern half of Kansas, and in all the region lying 
south of these two States, will probably go, if intended for export, by 
the south-bound lines to the Gulf. Between these two regions lies a 
district of debatable territory, formed of the northern half of Kansas, 
the southern part of Nebraska, the extreme southwestern part of Iowa, 
and of northwestern Missouri. This region includes much of the best 
agricultural laud of the country west of the Mississippi Eiver. It 
may therefore be expected that the eastern lines will not relinquish the 
traffic of this territory without a struggle. 

As the railroads leading to the Gulf have erected or are erecting ter- 
minal facilities for the handling of grain on a large scale, particularly 
at their southern termini, they may be expected to wage a spirited con- 
test for the traffic of the disputed territory, and, as a consequence, 
grain rates to the Atlantic Seaboard and to the Gulf will probably fall 
in the near future. The most southern of the east and- west trunk lines 
of the Central Traffic Association were pressed by the association to 
maintain rates, and as a result they saw much of the traffic which they 
at one time handled go to the Gulf by the river and rail lines. The 
southern lines of the Central Traffic Association did not regard this 
traffic as valuable enough to warrant them in breaking loose from the 
association, and the association preferred to lose some traffic to the 
Gulf lines rather than reduce rates on all east-bound grain traffic to 
such a point as would prevent grain from the southern limits of their 
territory from finding an outlet through the Gulf ports. Although the 
Central Traffic Association viewed with equanimity the diversion of a 
portion of its traffic to the Gulf ports, it does not follow that the asso- 
ciation will much longer permit the diversion to the Gulf ports of the 
traffic originating in the territory which has supplied the railroads 
forming the association with much of their east-bound freight. 

Up to the present time the rail and water lines and the all-rail lines 
to the Atlantic Seaboard have regarded themselves as the natural heirs 
to the whole of the traffic originating in or destined for the entire 
West. To the lake carriers and the managers of the east-and-west 
trunk lines the westward course of empire has always presented itself as 
new traffic for them. For many years there was an increasing tendency 
of commerce to move on east-and-west lines. The opening of the Erie 
Canal, in 1825, gave the first decisive impulse to commerce to \sss^^^ 

H. Doc. 277 4 
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across the country instead of down the Ohio and Mississippi rivers. 
In later years the construction of the great trunk lines, parallel to the 
northern water route formed by the Great Lakes and Erie Canal 
strengthened a movement which had already become firmly estab- 
lished. On the Atlantic Seaboard, New York, Boston, and Philadel- 
phia had come to be looked upon as tlie natural ouUets and inlets for 
the commerce of the whole country; and, in a like manner, Chicago, 
by reason of its favored position on the lakes and its excellent rail- 
road facilities, had come to be viewed as the natural distributing and 
receiving point for the entire West. 

Tliis idea that Chicago was to bo the gateway through which the 
commerce to and from the West would move received a severe shock 
some years ago. As the farmer has pushed westward and still farther 
westward, it has become easier and easier to make a flank attack upon 
the old lines of commerce. This has been rendered doubly easy where 
the new regions settled have been either north or south of the great 
east- and: west line of movement. It has already been shown how, with 
the westward and northward migration of the wheat fields, the wheat 
and flour traflic avoided Chicago and sought the more northern routes. 
Most of this business still goes through our chief Atlantic ports, but 
with the rapid enlargement and improvement of Canadian transporta- 
tion facilities now in progress it will be surprising if Canadian ports, 
notably Montreal, do not secure a larger portion of the export grain 
business. 

Let us now return to the movement of flour and grain through the 
Gulf ports. The old east-and-west routes have recently been brought 
face to face with a new and serious situation in the central West and 
Southwest. The lines extending northward from the Gulf are not dis- 
posed to allow the east-and-west lines to control this great traffic of 
the transmississippi region. The Gulf roads hold that the central 
West and Southwest should export their sur])lus products through the 
Gulf ports and receive imports through the same cities. This proposi- 
tion is uotliing short of revolutionary. It means a breaking away 
from the old channels of shipment through Chicago and New York and 
the other eastern cities; further, it means that the northern water 
route and the eastern trunk lines are no longer to be the dominant 
power in moving the products of western farms. During the past year 
the railroads running to the Gulf have been increased in number by 
the construction of the short line — the Kansas City, Pittsburg and Gulf 
Eailroad.' This line, which was designed to make Kansas City inde- 
pendent of the eastern routes, extends from Kansas City almost due 
south to Port Arthur (Tex.), at the head of Sabine Lake, an arm of the 
Gulf. In the contest which is already on with the east-and west lines 
this route will be found in the van. The distance to tidewater from 
Kansas City is much less by the Port Arthur route than by the eastern 
rail routes, and therefo/e very much less than by the way of the Great 
Lakes.^ But too much must not be expected from this route simply on 
the ground of its being much shorter than the eastern lines to tidewater. 

' It is coramoDly known as the Port Arthur route. 

2 The foUowing table of short-line rail distances from Kansas City will make this 

clear : 

Miles. 

New York 1,303 

Philadelphia 1,228 

Baltimore 1, 198 

C Manufacturers' Record, February 19, 1897, p. 2.) 



Miles. 

Galveston 799 

Port Arthur 767 
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It need hardly be said that cost of service does not vary as the dis- 
tance and that rates are not fixed on a mileage basis. Easy grades, 
straight tracks, a large traffic in both directions, and cheap fuel are 
fully as important as the question of distance. So far as the first two 
items are concerned, the Port Arthur route will compare very favorably 
with any of the Eastern trunk lines; it can also secure fuel as cheaply 
as most of them. In the remaining point, however, the Eastern trunk 
lines have the advantage. Not only will the traffic over the new line 
be much less, at least for some time, than over the Eastern trunk lines, 
but it will also be very largely in one direction unless this particular 
railroad is more successful in securing north-bound traffic than the 
other gulf roads. If no freight can be found for the cars going north, 
the traffic going south must pay the cost, not only of its own movement^ 
but that of hauling back the empty cars as well. It must be admitted 
that the outlook for this road's securing a double haul is bett43r than that 
of most, if not all, of the other railroads running north from the Gulf. 
The Port Arthur route passes through some of the best timber land on 
the continent, and it may therefore confidently expect a large north- 
bound traffic in ties and lumber. As it passes through two large coal 
fields, it may also hope to move large quantities of coal. Aside from 
these main items, the managers of this line expect to haul a portion of 
the imports consumed in the territory tributary to their railroad, and 
also hope to develop a considerable traffic in early fruits and vegetables. 

But even supposing that the Port Arthur route can haul grain from 
Kansas City to the Gulf for less than the east-and-west roads can 
carry to the Atlantic seaboard, can this line develop a large export 
business? Are there not adverse circumstances which will fully 
counterbalance the advantage of a low rate to the Gulf? Will not 
higher ocean rates from the Gulf ports and the unfavorable climate of 
the Gulf region prevent the growth of the Southern export movement? 
In answer to the first of these questions, it may be said that ocean rates 
are less unfavorable from the Gulf ports now than they were formerly, 
and that as the amount of freight which is being offered to vessels is 
increasing, there will be more steamship lines to Southern ports and 
rates will be still further lowered. The second question seems to have 
been answered by the facts. The large amount of capital that has 
recently been invested in Southern terminals for handling grain by per- 
sons familiar with the climate and the immense movement of grain 
through Gulf ports during the year 1896 should be deemed sufficient 
proof that the climate of the Gulf does not rise as an obstacle to pre- 
vent the development of an export trade through the Gulf ports. How- 
ever, the most circumspect persons make errors, and the experience of 
a single year does not afford a sufficient basis for a sound inference, so 
perhaps this point is not even now to be considered as definitively set- 
tled in the affirmative. 
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Appendix II. 

TABLES RELATING TO THE FLOUE AND GKAIN TRAFFIC. 
Tablb I. 

Elevator cAarifet at Chieago and Buffalo and lake freight* ontnheat from Chicago to Buffalo. 

ChlOHgo Bolfilo CblcHgo 
wheat per wheat per anfl 
biutael.a biiahel.b BnftUo. 



o Published TaWa; from 10 to 20 dsjii' Btorsiro Included. 
ft^JtorBgelnolDded; i lo 10 dnya tbeltmlt. 

A oompsrison of eoluniE* 1 and 6 shows that the elevator chargea have not 
■ajiaportaUou rates j tlie former bave therefore become an increasinf bardca 

T*IiLB II. 

Eleraling and ttorage rates al Buffalo. 
ilRMmnl Commerce. lS§6.p. tea.] 
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The tables of shipments of flour and grain by lake from Chicago, compiled by 
George F. Stone, BocreCary of Chicago Board of Trade, are based upon the c^ustam- 
house records; rail shipments are obtained directly from the railroads. In the case 
of Milwankee, shipments by lake nre also baaed npon the cnstom-bouse reports; 
shipments of flour and grain as given in the following tables are mncb less than 
tliej really were, for Muwaukee is used very largely as an intermediate port. Kail 
ahipments from MUwaukee are furnished by the railroads. Receipts of flour and 
grain at Erie are based upon the cuBtom-honse records. Receipts ot flonr and grain 
at Buffalo are also based upon the custom-house records. The table of receipts at 
Buffalo was, however, snbmitted to P. G. Cook, secretary of the Western Elevatini; 
Association, and pronounced by him appioicimately correct for the years for which 
his association has records. The records of the oasooiatioa cover more than half the 
yeara of the table. 

Tablb III. 

Eaet-bound thipmenU offioui- and wheat from Chicago. 

[Compiled from data furniBbed by George F, Stone, Beoretaiy of CMosao Boanl of Trode.) 
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Eaat-bou»d ilUpmatta of ixmi and oafs /root CUoo^. 
[Compiled from dnlA fmnlBtied b; Gtmige F. Stone, secretary Chioaso Board of Tnde.] 
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EaBt-iound iUpmentt of earn and oaltfrom Milwaukee. 
[Prepued^amdmtafumlflbedbj'W. J. Lmngion. secretaryofUiiwAukeK Chamber of Cominnrce-] 
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PART ITT. 

LAKE TRANSPORTATION AND THE IRON-ORE INDUSTRY. 

In examining the traffic statistics of the Great Lakes our attention 
is at once arrested by the enormous amount of iron ore that is annually 
transported. Daring the navigation season of 1897, of the 18,982,755 
net tons of freight sent through the St. Marys Falls Canal, 10,633,715 
net tons were iron ore; the total shipments of iron ore by lake from all 
the lake ports aggregated 13,081,522 net tons. At present, approxi- 
mately, two-thirds of the iron ore consumed by the blast furnaces of 
this country is carried, during some portion of the journey from the 
mine to the furnace, over the waters of the Great Lakes. That this 
vast amount of ore from the Lake Superior region has affected the 
mining operations of the other ore-producing districts and has had a 
far-reaching effect upon the development of our iron and steel industries 
is a matter of general information. It may be of interest to point out 
the extent to which the exploitation of the mines in other portions of 
the United States has been effected by the output from the mines of 
the Lake Superior legion. 

Before developing the point just raised, it will be well, perhaps, to 
locate in a general way the regions in which large quantities of ore arc 
now being mined. Iron ore is very widely distributed throughout the 
United States. With i)ossibly three exceptions every State ^nd Terri- 
tory in the Union has mined iron ore or contains deposits. But at 
present nearly the whole product is won from the mines of three districts. 

The Eastern region, and naturally the first to be noticed, covers a 
great extent of territory; but the mines of New York, New Jersey, 
Pennsylvania, and Ohio have contributed nearly the whole output of 
this division. Within its borders all four of the varieties^ of ore are 
mined. 

^For the sake of simplicity I shall uso the classification of ores adopted by the 
United States Geological ►Survey, as follows: (1) Red liematite comprises those 
ores in which the iron occurs as an anhydrous oxide, giving a red streak on a porce- 
lain plate, the color of tlio ore heiug generally a brownish-red or red, although 
sometimes a dark gray, almost black. This class includes ** red hematite,*' *' fossil," 
or *'Clintou'' ores, **specular,'^ ''micaceous'* ore, ''slate" ore, etc., as well as some 
"martite." (2) Brown hematite, which contains more water than the red hematite, 
is generally of a brown or yellow color, and when powdered shows a brown or 
brownish-yellow streak on the i)orcelain plate. The varieties are known as 
**limonite," *'turgite," "inpe'ore, "bog" ore, "goethite," "oolitic" ore, etc. (3) 
Magnetite comprises those ores in which iron occurs as a magnetic oxide, generally 
black or blueblack, or occasionally^ steel gray or greenish in color, and which when 
powdered give a black streak on a test plate, and are attracted by a magnet. In 
this class is included some "martite," which is mined with magnetite. (4) Carbon- 
ate includes those iron ores which contain an excess of carbonic acid. They are 
generally gray, yellow, or rather buff and brown in color, and are tested by the use 
of hydrochloric acid. They comprise the "black band" ores, ''clay ironstones/' 
"spathic" ores, "siderites," etc. 

From some mines, brown and red hematite, or red hematite and magnetite, or car- 
bonate and brown hematite ores are obtained out of the same workings, the extent 
to which ores are hydrated or weathered transferring them from one class to another; 
or different classes of ore are found intermixed or alternating in the same deposit. 
(John Birkinbiuej The Production of Iron Ore in Various parts of the World, p. 177.) 
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Pennsylvania is licli in all of the four different kinds of ore, but they 
seldom contain as high a percentage of iron as is now insisted upon by 
managers of blast furnaces. The bulk of Pennsylvania's product is 
now of the magnetite variety. This is largely taken from the Cornwall 
Ore Hills, three hills of iron ore situated in Lebanon County in the 
southeastern part of the State. This ore is suited to the manufacture 
of Bessemer steel, but is rather low in metallic iron, as it averages but 
40 to 50 per cent. New York also produces the four different varieties 
of ore, but at present the bulk of the product is magnetite in character 
and is mined in the Lake Champlain district. Most of this ore is rich 
in metallic iron and some of it is of Bessemer quality. Very near the 
whole of the output of the mines of New Jersey is of the magnetite 
variety, and much of it is of excellent quality. Many mines of this State 
are now practically exhausted and others are operated only at increas- 
ing cost because of the depth to which the ore has been removed and 
the narrowness of the veins.^ The ores of Ohio are carbonates and are 
comparatively poor. 

The Lake Superior region, unlike the Eastern region, embraces but a 
small extent of territory. It falls within the northern portions of the 
States of Wisconsin and Minnesota and the Upper Peninsula of Miclii- 
gan. There are five great iron-ore ranges within this district, Marquette, 
Gogebic, Menominee, Vermilion, and Mesabi. The Marquette range is 
located in Michigan; the Gogebic and Menominee are partly in Michi- 
gan and partly in Wisconsin, and the Vermilion and Mesabi lie wholly 
within the State of Minnesota. The ores of this region are red and 
brown hematites and magnetites, but the bulk of the ore now shipped 
is of the red hematite variety. Only the richer ores are now shipped, 
as most of the blast furnaces using Lake Superior ores are situated at 
great distances from the mines. 

The third great ore region is located in the South, and embraces the 
central portion of Tennessee, the northern part of Alabama, and north- 
western Georgia. It is generally known as the Alabama-Tennessee region. 
This division ranks next in importance to the Lake Superior district 
as a contributor to the iron-ore output of the United States. N^early 
all the ore now mined in this region is red and brown hematite. It is 
neither so rich in metallic iron nor so free from deleterious ingredients 
as are the Lake Superior ores. 

It was stated at the beginning that the very large movement of ore 
from the Lake Superior region has affected mining operations in the 
other districts. In order to show the amount of ore contributed by the 
various regions to the total for the United States in a form easily com- 
prehensible, and also in order more clearly to present the comi^arative 
development of the different districts, the figures covering the produc- 
tion of iron ore in the several regions, and in the United States as a 
whole, have been put into the form of a chart. As reliable and complete 
data are not obtainable, it has not been attempted to make the chart 
cover the years previous to 1880.^ As the changes which it is desired 
to point out have for the most part taken place since 1880, the absence 

^ Under the leadership of Thomas A. Edison, a company has been organized and a 
large plant erected for enriching the lean magnetic ores of New Jersey. The results 
of this enterprise will probably disappoint the investors. For a description of this 
undertaking see Iron Age, Vol. LX, No. 18, p. 1, and McClure's Magazine, Novem- 
ber, 1897. 

2 For the census year 1870, the facts are given in Appendix III, Table II, and it is 
also there explained in what respect the figures of that censers are faulty. The 
items which were combined to form tota.'s that appear in the chart are given in 
greater detail in the same place. 
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of statistics for the earlier years is a matter of but little concern. But 
the meagerness of information concerning the production of iron ore 
during the decade beginning with the year 1880 is cause for regret, 
for it was during this period that the greatest changes occurred in the 
relative importance of the ore regions. It will be noted that during 
the first ten years there is perfect uniformity of movement in the lines 
which represent the total production for the United States, and those 
for the Eastern and Southern divisions. These lines do not accurately 
reflect actual conditions — ^the statistics that show the production dur- 
ing the years intervening between 1880 and 1889 are not obtainable. 
Such facts as can be obtained are given in Appendix III, Table II. 

That the importance of the Lake Superior region can not easily be 
overestimated is made clear by the chart; from a comparatively unim- 
portant position it has, in the course of a decade and a half, come to 
contribute almost twice as much ore as all the other parts of the United 
States combined. In the census year 1880 the total production for the 
United States was 7,120,362 long tons; to this amount the lake region 
contributed but 1,677,814 tons, or 23.6 per cent of the total output. 
During the year 1896 16,005,449 long tons of ore were mined in the 
United States, and of this amount 10,566,359 tons, or ^^ per cent, were 
taken from the mines of the lake region. The bare figures without 
further explanations do not, however, fully reflect the importance of 
the northern district, for Lake Superior ores are very much richer in 
iron than the ores of the other regions. If the quality as well as the 
quantity of the ore be taken into consideration, the lake region is enti- 
tled to even a more important position than would be assigned to it on 
a simple tonnage basis of comparison. 

In striking contrast with the increased production of the lake region 
is the rapid decrease in the amount contributed by the great mining 
States of the eastern region. During the census year 1880 the mines of 
New York, Pennsylvania, New Jersey, and Ohio yielded 4,243,372 long 
tons of ore, the total product of the United States being but 7,120,362 
tons. The production of these States fell off slowly in the years follow- 
ing 1880, but after 1889 the decrease was rapid and continuous until 
1895, when there was a break in the downward movement. The share 
of these four States in the total output of 10,005,449 long tons for 1896 
was but 1,456,740 tons. Expressed in percentages, there was raised 
from the mines of these States during the census year 1880 50.50 per 
cent of the total product of the mines of the United States, and in 1896 
but 9.10 per cent — an enormous falling off. This very great contrac- 
tion ^ of the product of New York, Pennsylvania, New Jersey, and Ohio 
is the more surprising because most of the blast furnaces of the United 
States are located within their boundaries. 

The output of the southern district has largely increased during the 
period covered by the chart, but the progress of this region has been 
much slower than that of the lake division. The southern district is 
in large measure isolated; its ores are not thrown into direct compe- 
tition with the lake ores, as is the case with the eastern ores, for trans- 
portation charges act as a barrier and prevent such competition. The 

^ The ores of the eastern region must also meet the competition of foreign ores. 
There has been, however, no large increase in importations, hence the decreased 
output of the eastern region can not in any appreciable measure be ascribed to for- 
eign competition. During the past few years there has been a decrease of importa- 
tions. It is therefore very clear that the excessive competition of imported ores 
does not explain the limited output of the eastern mines. Beginning with the year 
1872 the importations will be found in Appendix III, Table II; they are also rei^iser- 
sented by the lowest line of the chart for the years which it co^es^. 
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extent of the substitution of lake ores for eastern ores is shown by the 
chart (p. 62). It yet remains to be shown why the former ores are pre- 
ferred to the latter, and how it is possible to carry ores from the mines 
of Minnesota to the furnaces of Pennsylvania and sell them at such a 
price that they will be taken in preference to native ores. Lake Supe- 
rior ores are now transported almost to the Atlantic Seaboard^ and 
there sold in competition with both native and foreign ores.^ That lake 
ores have qualities which commend them to ironmasters is obvious. 
The high esteem in which they are held is due partly to their great 
richness in metallic iron, largely to their freedom from deleterious 
ingredients, particularly phosphorus and sulphur, and to some extent 
to their excellent physical condition and freedom from moisture. 

All of these factors weigh in determining the value of an iron ore. 
In general a rich ore requires less fuel to smelt it; it also has less for- 
eign matter to be fluxed out, and thus a smaller amount of limestone 
will suffice for fluxing. If a rich ore be used there is therefore a three- 
fold saving: (1) Because an ore rich in metallic iron generally reduces 
more readily than a lean ore; (2) as less limestone is necessary, a 
smaller amount of fuel will be needed to smelt the flux, and (3) there 
is a saving of fluxing material which, in the case of a large establish- 
ment, amounts to a considerable sum in the course of a year. With 
rich ores, as less flux and fuel are required, the labor cost of handling 
the raw materials is smaller, and as less cinder is made, the expense 
of providing space for this cinder and means for handling it is con- 
sequently reduced. The richer ores, together with the proper quan- 
tities of fuel and flux, occupy less space in the blast furnace than the 
leaner ores combined with the fuel and flux required to reduce them, 
^nd therefore generally permit of more rapid ^' driving." In the case of 
the richer ores there is, therefore, a smaller cost per ton of product, 
for interest on the plant, management, and other fixed charges, because 
these expenses are distributed over a greater tonnage than would be 
the case if lean ores were used. 

Other things being equal, the smaller the amount of phosphorus sul- 
phur and titanic acid and other undesirable substances^ which the ore 
contains, the greater will be its value. If an ore contains more than 
one part phosphorus* to every one thousand parts metallic iron, it is 
unfit for the manufacture of steel by what is now the cheapest method — 

^The blast furnaces iu New Jersey and eastern Pennsylvania receive a portion of 
their supply of ore from the Lake Superior region. (See Eleventh Census : Mineral 
Industries, p. 26 ; and The Production of Iron Ores in Various Parts of the World, 
p. 188.) 

2 The ability of foreign ores to compete is of course affected by the Import duties 
paid. Previous to August 28, 1894, the duty was 75 cents per ton, and under the 
tariff act of 1894 it was 40 cents ; in the tariff act of 1897 the rate appears unchanged. 

3 **As won from the earth iron ores carry in greater or less proportions other ele- 
ments, such as phosphorus, sulphur, manganese, titanium, chromium, copper, etc., 
which affect their value for specific uses, as do also the amounts of silica, lime, 
alumina, magnesia, etc. ; these latter, however, generally influence the percentage 
of metal obtainable from the ore, while the first named, as a rule, are more likely to 
affect its quality." (John Birkinbine, The Manufacture of Pig Iron in Pennsyl- 
vania, p. 2.) 

It should not be understood that these substances are always injurious, for such is 
not the case. For instance, if the iron produced is to be used for foundry purposes, 
silica Is not harmful if great strength is not desired; in fact, quite the contrary is 
true, for the silica gives the iron greater fluidity, thus making it a better casting 
iron. 

"•There is now a tendency to insist on a still lower percentage of phosphorus ; late 
specifications for steel rails do not accept 0.1 of 1 per cent phosphorus, but demand 
0.0&5 of 1 per cent phosphorus. Specifications for structural flteel also insist upon 
less phosphorus than formerly. 
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the original or acid Bessemer process. This is a very damaging dis- 
qnalificatiou, for at present the owners of the Bessemer steel works are 
the largest purchasers ^ of iron ore, and pay the highest prices. 

Yet another important condition is to be added; not only must the 
amount of phosphorus in the ore be small, but it must be uniformly 
distributed; otherwise, in case the Bessemer converter be used, the 
steel manufactured from the ore will vary in quality with every dis- 
charge of the blast furnace.^ This is the case, because practically all 
of the phosphorus in the ore goes into the pig iron, and is not removed 
from it by the ordinary Bessemer converter. To make the matter per- 
fectly clear an illustration may be given. Suppose that the quantity 
of phosphorus in the ore as it comes from the mine shows rather large 
variations, but that the average of phosphorus falls below the Bessemer 
limit. Also suppose that the charges of the furnace to which the ore 
is brought vary in the amount of phosphorus they contain, some being 
very low and others very high in phosphorus content. Such being the 
case, the steel produced from the iron resulting from the charges very 
low in phosphorus will contain but little of this element, the steel from 
the charges high in phosphorus will contain a very large amount, and 
it will, therefore, be unfit for the higher uses to which the steel is put. 
This difficulty can, in a measure, be obviated by frequently testing the 
ore and then mixing it in proper proportions, but this involves expense. 

Favorable physical texture and freedom from moisture, the two re- 
maining characteristics of first-class ore, are also important considera- 
tions. If ore be very hard and dense, and if it be introduced in large 
masses, it is not readily penetrated by the reducing gases of the fur- 
nace. Hard ores, therefore, require more fuel and care to smelt them. 
To break hard ores with a sledge, as was formerly done, was very 
slow and heavy work. Manual labor has now been superseded by heavy 
machines, which crush the ore at slight expense, and thus the objections 
that once weighed against the hard ores have lost much of their force. 
Finely divided ores are also difficult to reduce. They pack and form 
such impenetrable masses in the furnace that they are acted upon very 
slowly by the gases. The very finely comminuted ores are also blown 
out of the furnaces in large quantities by the strong blasts that are 
now used, and in some cases these ores have caused serious explosions. 
Moisture is objectionable for two reasons : It increases the weight of 
the ore and therefore the freight, and in general there is at every point 

^ The extent and growing importance of the demand for Bessemer ores is indicated 
by the foUowing percentages^ which give the proportion of Bessemer pig iron to the 
total pig-iron product of the United States : 



1889 
1890 
1891 



Per cent. 
.. 41.4 
.. 44.5 
.. 41.9 



1892 

1893. 

1894. 



Per cent. 
.. 48.5 
.. 50.9 
.. 57.2 



1895. 
1896. 



Per cent. 
... 59.5 
... 53.9 



''As some iron ores not within the Bessemer limit of phosphorus were used in 
admixture with low phosphorus ores in the production of Bessemer pig iron, and as 
many of the ores used for producing foundry and mill irons carry lower percentages 
of metal than those smelted in the production of Bessemer pig iron, the proportion 
of Bessemer ore will not be so great as that shown for the pig metal, but the per- 
centages are sufficiently close to indicate the growing increase in the employment 
of such material.'^ (John Birkinbine, Production ot Iron Ores in 1895^ p. 8.) 

The percentage for 1896 was deduced from the statistics of production as given 
in the Bulletin of American Iron and Steel Association, Vol. XxXI, No. 3, p. 21. 

2 For the information of those who are unacquainted with the manufacture of steel 
it may be stated that the iron ore is reduced to metal in the blast furnace, and then 
placed in the Bessemer converter and changed to steel. 

H. Doc. 277 5 
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a profitless expenditure of energy in handling it. It also requires heat 
to expel it from the blast furnace, which means an increased consump- 
tion of fuel. 

As was stated above, the lake ores find favor with ironmasters, 
because they possess in a very high degree the four essential qualities 
of a good iron ore. That a definite conception of the relative standing 
of the ores of the various districts may be formed, the results of the 
best analyses we have will be submitted. The results of the very 
numerous analyses made by Prof. Eaphael Pumpelly of the ores mined 
in the census year 1880 will first be given. In some localities the char- 
acter of the ore mined has chaug^ considerably since his examina- 
tions were made. For these localities the necessary corrections will be 
made so as to show existing conditions. The following is a portion of 
Professor Pumpelly's table showing the average per cent of metallic 
iron in the ore mined during the census year 1^0: ^ 

Eastern region : 

New York 53.99 

New Jergey 53.73 

Pennsylvania - 45.28 

Ohio 38.62 

Soathern region : 

Alabama 50.67 

Tennessee 50.59 

Georgia 51.37 

Lake Superior region : 

Michigan 59.57 

Minnesota ("2) 

Wisconsin '52.56 

There has been no great change in the iron contents of the ores mined 
in the eastern region, yet some of the best deposits have been exhausted. 
Hence, if a test were now made, the ores of this district would not 
appear in so favorable a light as they did in 1880. It is being found 
necessary to an increasing extent to improve ores by washing, jigging,^ 
and by the use of magnetic separators. 

There has been even a greater change since 1880 in the quality of the 
Southern ores. The average yield of the ores used by the blast furnaces 
of Alabama during the last census year was 44.4 per cent.^ The Clinton 
fossil ores (red hematite), which now constitute the bulk of the ore 
mined in this district, yield on an average from 42 to 47 per cent of 
metallic iron. The Southern brown hematites are not so good as the 
Clinton ores ; if properly washed, however, they yield from 45 to 50 
per cent of iron.^ 

The lake ores are somewhat better in quality than those mined in 
1880. In the opinion of David T. Bay, special agent on the mineral 
resources of the United States for the Eleventh Census, the ores which 
were shipped to distant furnaces contained on the average 60 per cent 
of metallic iron. The ores which were consumed in furnaces near at 
hand averaged 58 per cent of iron; but as these were relatively unim- 
portant, the average of 60 per cent was not much reduced. Since Mr. 

1 Tenth Census : Mining Industries, p. 19. The census year began June 1, 1879, and 
ended May 31, 1880. 

3 Minnesota did not become a producer of iron ore until the year 1884. 

3 Wisconsin's mining operations were whoUy carried on in a diiierent part of the 
State from where they now are, so that the hgures for this State are quite mean- 
ingless. 

* In Jiggingy the crushed ore is agitated in a jigger, water being introduced for the 
removal ftom the ore of sand, clay, and earthy matter. 

* Eleventh Census: Mineral Industries, p. 11. 

^ The Production of Iron Ores in Various Parts of the World, p. 23. 
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Bay made liis report the oatput of tbe Yermilion range has been appre- 
ciably increased, and- the Mesabi has suddenly sprung into prominence 
as a producer of iron ore. The latter now holds first place among the 
ranges. As the ores which are shipped from these ranges are richer in 
iron than those of the older ranges, the census figures are now, perhaps, 
a trifle too low. Mr. Franklin H. Head, an authority ou the ores of 
the lake district, supports me on this point. In a recent letter he says: 
" I think a fair average of the ores shipped would yield in the furnace 
62 tons of iron to each 100 tons of ore.'' 

XJnfortunately, it is impossible to give equally exact information con- 
cerning the impurities in the ores of the several districts as has been 
given of the iron contents. Perhaps less than one fourth of the ore of 
the Eastern district can be classed as Bessemer; much of it contains 
large amounts of sulphur, and some of it carries a small amount of 
copper, and some of it has- considerable quantities of titanium. The 
ore of the gTcat Cornwall deposits contains on the average about 2.5 
per cent of sulphur, and requires preliminary roasting in kilns to drive 
ott' a portion of this and an excess of lime in the blast furnace to elimi- 
nate the balance. About one-half of the sulphur is removed by the 
roasting, which costs about 20 cent« per ton for fuel and handling. 
This ore also contains a small amount of copper, but still large enough 
to be troublesome in some subsequent metallurgical processes. Many 
of the ores of New York contain titanium. In reducing these ores, 
greater care must be exercised in fluxing. The furnace must also be 
run under special conditions of temperature and pressure of blast, 
otherwise titanium deposits will form in the furnace. This special con- 
dition of lower heat, considered more favorable to the smelting of these 
ores, requires more fuel. These disadvantages have prejudiced furnace 
managers against ores containing titanium. 

In many cases the physical condition of the eastern ores is against 
them. The magnetites of New York and New Jersey are very refrac- 
tory; they are not easily penetrated by the reducing gases of the fur- 
nace, because of their great density. Furnace managers assert that 
they require more fuel and care to smelt them, and therefore, other 
things being equal, they prefer the softer hematites of the lake region. 
It is no longer found profitable te mine carbonate ores, for they must 
be roasted te drive oft' carbonic acid before they can be charged into 
the furnace. The cost of mining is also excessive, as they generally 
occur in thin seams or in scatter^ deposits. 

The southern ores are non-Bessemer in quality; they are either too 
high in phosphorus, or else this element is very unequally distributed. 
An exception to this statement is the Cranberry ore of western North 
Carolina. Other ores of the same general characteristics are thought 
to exist in the same part of the State and in Eoan Mountain, of eastern 
Tennessee, and possibly in the northwestern part of South Carolina. 
With these exceptions no extensive deposits of low-phosphorus ores 
are known in any southern State. The southern ores generally contain 
considerable quantities of sulphur, and the perceiitage of silica and 
lime varies greatly. 

Most of the ores of the lake region are low in phosphorus, and thus 
the larger portion of them is of Bessemer quality. The percentage of 
Bessemer ores for the whole lake region is depressed by the contribu- 
tions of the Menominee range, which produces mainly non-Bessemer 
ores. The lake ores are very free from sulphur, and generally contain 
no titanic acid. Furnace managers have experienced difficulty with 
Mesabi ores because of their finely comminuted state; but thi& t^^t^"^!!:}^ 



68 



STATISTICS OF LAKE COMMERCE. 



may be considered as temporary in character, for the blast-furnace 
managers may be relied upon to modify their furnaces and methods in 
such a manner as will enable them to use the large and valuable 
deposits of this range. However, it must be said that, after four years 
of experimentation, in which large sums of money have been spent, 
ftirnace masters are unable to use more than about 45 i)er cent of Mesabi 
ore in their principal mixtures. Some of the lake ores carry considerable 
moisture, and the average amount of water in the ores mined in the 
lake region is greater than in the ores of the eastern district and about 
equal to that in the ores of the southern region.^ 

It has been seen to what extent the lake ores have supplanted the* 
eastern ores. I have also shown why the lake ores are preferred by 
the ironmasters of the East to the ores mined nearer to their furnaces. 
Among the reasons for this preference are also found the facts which 
make it desirable to move the ore. There then remains to explain the 
peculiar combination of conditions which renders it possible to mine 
and transport these ores almost half way across the continent and yet 
sell them at such prices that they are taken in preference to the native 
ores. 

It is obvious that in order to be available the ore must be found in 
favorable conditions; it usually occurs in large deposits rather than 
in narrow and irregular veins of varying depth. As a result it can be 
more cheaply mined, for labor-saving machinery can be used, and there 
is also much less waste material to be handled. The great extent of the 
deposits permits large production and its incidental economies. The 
steam shovel is an example in point; it is employed to dig and load 
ore from open cuts and to load ore on cars from stock piles. During 
one day in the summer of 1896 three steam shovels, working fourteen 
hours each, dug and raised from the natural bed of the Oliver mine of 
the Mesabi range 10,700 gross tons or 428 cars of ore. Twenty-flve-ton 
ore cars have been continuously loaded from the ore bed at the rate of 
two and one-half minutes ijer car; the largest shoveP has loaded as 
much as 5,825 tons, or 233 cars in a day of 10 hours. 

It is estimated that the average cost of loading the ore into cars from 
the bed of this mine is considerably less than five cents per ton. Before 
the shovel could be put to work on the ore it was necessary to remove 
a considerable amount of drift; but this expense, if averaged on all the 

1 An accurate conception of the character of some of the ores of the Lake Superior 
region can be obtained from the subjoined table, which contains complete analyses 
of cargo samples of grades of ore taken from some of the largest producing mines of 
this region : 

[The Iron Mines of Minnesota, prepared for the seventy-third meeting of the American Institute of 

Mining Engineers.] 



Kame of mine. 



Minnesota 

Chandler 

Burt 

Oliver 

Lake Superior 

No.l 

Pewabic 

Norrie — 



Bange. 



Vermilion 

do.... 

Mesabi ... 
do.... 



Marquette . , 
Menominee 
Gogebic — 



Iron. 



67.74 
64.70 
65.48 
63.31 

65.00 
64.36 
63.18 



Silica. 



1.55 
4.26 
3.17 
4.53 

3.40 
3.85 
3.62 



Phos- 
phor- 
us. 



0.048 
.036 
.034 
.053 

.100 
.009 
.041 



Man- 
ga- 
nese. 



None. 

0.13 

.49 

.51 

.23 
.19 
.34 



Sul- 
phur. 



None. 
Trace. 
0.006 
.010 

.013 
.003 
.017 



Alum. 



0.90 
1.37 
1.43 
2.10 

2.10 

.48 

1.74 



Lime. 



0.27 
.33 
.56 
.20 

.26 

1.10 

.19 



Mag- 
ne- 
sium. 



0,12 
.10 
.20 
.047 

.024 
1.85 
.18 



Moist- 
ure. 



2.00 
5.79 
8.07 
9.07 

1.16 
6.46 
0.86 



^This shovel is mounted on extra heavy railroad car trucks of standard gauge. 
It weighs 90 tons, has hoisting engines of 200 horsepower, and is equipped with a 
dipper having a capacity of 2^ cubic yards, and will load five or six tons at each 
swing. 
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ore which can be secured from the mine, would not exceed 5 cents per 
ton, and in all probability would be much less. The cost of stripping 
and of raising the ore practically represents the 'cost of mining this 
deposit, and these items combined aggregate less than 10 cents per 
gross ton.^ 

Specialized transportation facilities have been a most important fac- 
tor in enabling the ore of the Lake Superior region to compete at dis- 
tant points. Several ore roads ^ equipped with cars designed for the 
ore traffic have been constructed,^ and expensive terminals have been 
built. At the shipping ports these consist of docks built as high as 57f 
feet above the water, and so constructed that the ore trains can be run 
out upon them.'* The docks are equipped with pockets having a capac- 
ity of from 65 to 186 tons, into which the ore is unloaded from the cars 
by means of drop bottoms. From the pockets of the dock the ore falls 
through iron chutes into the holds of the vessels, which are run up 
alongside of the dock. 

By these appliances handling of the ore is avoided from the time the 
ore leaves the mines until it reaches the receiving port, where it is 
shoveled into buckets lowered into the ship's hold. Very little manual 
labor is required in these operations. It is necessary to start the ore 
by jamming it with crowbars at the opening of the pocket into the 
chute, and it is also necessary to push it occasionally with poles, but 
upon the whole the ore moves down by force of gravity alone. In the 
hold of the vessel the ore is generally trimmed. For this there is 
charged 2^ cents per gross ton. 

The ore-receiving docks at the lower lake ports are equally well fitted 
for the work they perform. They are equipped with machinery well 
adapted to the rapid removal of the ore from the holds of the vessels at 
a very small cost. The outlay for shoveling the ore into buckets, which 
are lowered into the holds of vessels, is the chief item. It is now 9 cents 
per long ton, being done by manual labor. In addition to this there is 
the dock charge of 5 cents, which makes the total expense of discharg- 
ing ore 14 cents per gross ton. With the improved equipment of some 
of the docks, the ore in buckets is raised from the hold, carried back 
350 feet on the dock, and dumped at a total cost (including labor, depre- 
ciation of plant, interest, and fuel) of from 1 to IJ cents per ton. Most 
of the ore, instead of being dumped on the stock pile, is now loaded 



»From the Iron Age, Vol. LVIII, No. 16, p. 725. 

^The iron-ore mines of each of the five ranges constituting the lake region are situ- 
ated some distance from the lakes. The nearest mines of the Marquette range are 12 
miles from a shipping port ; none of the mines of the Menominee range are less than 
41 miles from a shipping port. The Gogebic range is about 10 miles from the lake, 
but the nearest shipping point is 39 miles distant.^ The mines of the Minnesota 
ranges are still farther removed from the lake, the Tower Mines of the Vermilion 
range being 69 miles irom the shipping port of Two Harbors, and those at Ely about 
20 miles farther removed. The ores of the Mesabi are carried about the same dis- 
tnnces as those of the Vermilion range. Two Harbors and Duluth, Minn., and Supe- 
rior, Wis., are the shipping ports of this range. 

'For the transportation of the oies of Minnesota, over 400 miles of standard- gauge 
railroad have been constructed through what was a trackless wilderness ten years 
ago. For a statement of the equipment of these railroads, see Appendix III, Table 
VIII. In 1896 the ore roads of the old ranges were increased in number by the com- 
pletion of the Lake Superior and Ishpeming Railway. The dock of this company is 
at Presque Isle, 3 miles north of Marquette Harbor proper. During 1897 this road 
hauled about 1,100,000 tons of ore. 

^There are now on Lakes Michigan and Superior 21 of these docks, having a total 
of 4,438 pockets, with a combined storage capacity of 617,250 gross tons, erected at a 
cost of about $6,800,000. They are located as follows : 5 at Two Harbors, 2 at Duluth, 
1 at Superior, 3 at Ashland, 4 at Marquette, 5 at Escanaba, and 1 at GIa4s&t^x^. '^ks^ 
particmars aboat these docks, see Appendix III, Tabl^ Wl« 
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directlj into cars and carried by railroad to fdmaces located from 60 to 
475 miles from Lake Erie ports. 

Thus far attention has been directed merely to the labor which is 
economized by the improved docks that have been constructed. But 
these docks are also partially responsible for the very low transporta- 
tion charges that prevail. Instead of losing days in loading and 
unloading, as was once the case, but a few hours are now lost. Vessels 
lose almost no time at all at the docks Mt is almost literally true that 
they are constantly going or coming. With the finely comminuted ores 
of the Mesabi range, which do not run so rapidly from the pocket down 
the chutes as the hard and lumpy ores, vessels can be loaded in seventy 
minutes with 2,500 tons of ore.^ 

At Two Harbors 3,028 tons of hard ore were loaded in seventy 
minutes; vessels frequently load and depart with a cargo of 3,500 to 
4,000 tons within two hours of the time they reach port. There is also 
great expedition in the unloading of vessels. With the appliances 
I>ossessed by the best docks, the largest vessels have been unloaded in 
twelve to fourteen hours.^ 

At the new dock at Oonneaut, which is to be operated in connection: 
with the Bessemer Steamship Company's fleet and the Pittsburg, Bes- 
semer and Lake Erie Eailroad, it is confidently expected the largest 
vessels will be unloaded regularly in ten hours, and it is hoped that in 
all but special cases the time will be reduced to seven hours. The new 
plant is equipped with 12 legs, one for each hatch of the vessel. When 
all the legs are at work, it is hoped the capacity of the plant will be 
between 900 and 1,000 tons per hour; and if this speed is attained ves- 
sels of the 6,000-ton tyi>e can be unloaded in less than seven hours. It 
is perhaps unnecessary to direct attention to the fact that a vessel's 
daily expenses are almost as large while in port as during passage, and 
therefore that dispatch in loading and unloading means a large saving. 
Of course, there is practically no expense for fuel while the vessel is in 
port, but this is the only item of importance which is materially reduced, 
and it is not of so great importance as is usually imagined — this item^ 
e. g., being only 28 per cent of the total cost of miming the ships of 
the Peninsular and Oriental Steamship Company.^ It would be less 
for lake vessels. 

l^ot only has the volume of the business in iron ores warranted the 
expenditure of large sums on terminal facilities, but also the expendi- 
ture of even larger amounts on the instruments of transportation. Ves- 
sels of great size and of special design have been constructed for this 
trade. The entire storage space of the new ships is usually divided by 
five bulkheads into four large holds extending from the water bottom 
to the shelter deck. This permits economical handling and trimming 

* The dispatch with which vessels are now loaded will, perhaps, be better appreoi-"- 
ated if comparison is made with the crude methods which once prevailed. In the 
early days on the Marquette range the ore was conveyed from the mines in wagons 
and dumped on a dock. From the dock the ore was transferred to the ship by the 
ship's crew. After a time a tramroad was built on which the cars were drawn out 
npon the dock by mules, where the ore was dumped upon an apron, from which it 
eould easily be loaded onto the ship. In this apron we have the rudimentary'- pocket. 
It was not long after the construction of this road that the pockets, which are now 
such an important adjunct of the docks, made their apx)earance in an experimental 
way. With the construction of the railroad from the mines of the Marquette range 
to the shipping port of the same name the system of handling ore which now obtains 
was perfected. 

^This represents a vast improvement over the primitive methods which were la 
vogue until twelve or thirteen years ago. Formerly the ore was lifted from the hold 
in buckets by horse power, dumped into wheelbarrows, wheeled back on the dock, 
and emptied on the stock pile. 
"^Meport of Cowwissioner of Navigation, 1894, p. 25. 
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of cargo. The strength usually obtained by transverse bulkheads ii^ 
in the main, secured by deck beams, extra shell plating, stanchions^ 
and intercostals. Several of the iron ore companies have built fleets 
adapted to the requirementsof the ore business. The Bessemer Steamr 
ship Company has a fleet of nine large steamers and nine barges, all of 
recent design and construction. These vessels have an aggregate 
gross tonnage of 58,526 tons and a total net registered tonnage of 
48,620 tons, and have an actual carrying capacity of 79,400 gross tons 
on a mean draft of 16 feet and 10 inches. The Minnesota Steamship 
Company has a fleet capable of carrying 52,450 gross tons per trip on 
a draffe of 17 feet.^ 

It was estimated that the floating equipment on the Great Lakes 
January 1, 1896, employed primarily in the transportation of ore, had 
a value of $46,680,207 ,2 and it has since been largely increased. 

The ores of the Lake Superior region have qualities that render them 
very valuable to the iron masters of the iron and steel producing districts 
of the Eastern States, and therefore it becomes desirable to move them. 
It is the perfection of the transportation facilities that renders this 
possible. Effeetive terminal facilities, together with efficiemt iastru-! 
ments of carriage, have made possible the very low freight rates that 
have prevailed and without which the ore could not be moved. During 
the navigation season of 1896 large qaantities of ore were carried from 
the head of Lake Superior to the lower lake ports, a distance of 889 
statute miles,^ for 60 cents per gross ton, which is equivalent to a ton- 
mile charge of but 0.67 of a mill/ This rate, although very low, was 
much reduced during the summer of 1897, the rate being but 50 cents 
for some weeks. TMs rate is equal to but 0.56 of a mill. 

When it is remembered that a ton-mile charge of 3 mills on railroads 
is regarded as something exceptional, it will be realized how very low 
the lake rates on iron ore are. Mr. Carnegie states that the directors 
of the new mineral road between Conneaut, on Lake Erie, and Pittsburg 
hope to reduce the cost of hauling ore and coal below 3 mills per ton.^ 
If lake rates were as high as rail rates the ore of Minnesota could not 
be moved. When it is known that the price of red hematites of Besse- 



^ In the subjoined table the eqaipment of several of the largest ore fleets may be 
found : 



Kame of fleet. 



Bessemer Steamship Co. : 

Nine steamers 

Nine barges 

One steamer (building) 

Two barges (building) 

Minnesota Steamship Co. : 

Nine steamers 

Five barges 

One schooner (building) 

Cleveland Cliffs Iron Co. : 

Seven steamers 

Two schooners 

One steamer (building) 

Lalce Superior Iron Co. : Six steamers 

Menominee Transit Co. : Five steamers 

Mutual Transi>ortation Co. : Four steamers. 



Net reg- 
istered 
tonnage. 



25,080 
23,540 



19, 735 
13,629 



7,329 
1,554 



8,750 
9,376 
8,344 



Actual 
carrying 
capacity. 



41,700 

37,700 

6,625 

14,000 

30,250 

22, 200 

6,000 

18,760 
3,175 
5,750 
16, 116 
15,025 
13, 747 



Mean 
draft. 



Ft. In. 

16 10 

16 10 

16 10 

16 10 

17 
17 



16 10 
16 10 
16 10 



2 Blue Book of American Shipping (1896), p. 205. 

3 This is the distance given in Eleventh Census, Transportation Business, Part II, 
p. 291, from Duluth to Ashtabula, the chief receiving port of Lake Erie. 

* Out of this very low rate the vessels paid 2| to 3 cents for trimming and 16 cents 
per ton for discharging cargoes. Freight rates and charges are for (gco^a. Vss^s^. 
6 Iron Age, Vol. LVIII, No. 14, p. 622. 
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merqnality in Oleveland during the early spring of 1895 was bat $2.80,' 
and that the price of this ore varied from t4 to $1,25' in the Bummer 
aDd autumn of 1896, and in 1897 fell below 1895 prices,' it will be onder- 
Btood how absolatel}' important it ia that freight rates should be low. 
If the ton-mile rate were 3 mills— which is regarded as esceptionally 
low on railroads — the freight charge for transporting ore from Dnlnth 
to Oleveland would be $2.5i — a rate higher than the traffic conld bear. 
In view of the facts that have been presented it ought not tobedilfi 
ctdt to nnderatand why the ores of the Lake Superior region are sup- 
planting the ores of the eastern region. This substitution has been 
going on rapidly, and should the demand for steel continue to increase 
at the expense of that for iron, this substitution* will persist unless 
methods be discovered by which good steel can be made cheaply from 
ores that can not now be used to advantage. 



Appendix III. 



SlUpmettta of iron i 



Table I. 
i-a froM the Lake Superiot 



Stu. 


LonetOM. 


y«r. 


Long tona. 


Year. 


LongtoM. 
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,.,. 
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1888 


liOMM 


^*™ 


Ml, 257 











• The fldures given in t.bln table inolnds tbs amounla uliipped bj- all mil ronleai tbo qaanl 
truiBported Are, bowevflr, relAtively UDlmportant, In 1802 the all-rail Hbipmenta were 535 
tone; In 1B>3, lU,t27] In 18M. I33,e74; In 18B5. 194.127! In ISflS, 290.410, And in 1897, 253,993 j 



Alued fi-om Miners! Resources of tbe Unltod StAte« 
en from thi- lilue Boat o( Amerlean .Shipping (1897), 
w. Lake ohipmenta of Iron »i% aa uiven by Blrliln 
PBrta of tbe frorld (p. 1951 ore S9 foJiows: In 1892, 8. 

tbe Lake Superior region icna from tbe Marque 



al Reaourcee of tlie United Statci I 
r 1887 and 188% ibid. (1888). p, 17; f< 

to lasO, Bine Book of American Sblpiiing {U»7), p 

"' - '-aa Trade Review. 



Tbe I 



erior region ^na from tbe Marqnettf 
imerciarpurpoBOs did not begin until 



year 1807, Mr. A. I. Fludley, edilsr of 



' Iron Age, Vol. LVII, No. 2, p. 156. 

> Ibid., Vol. LVII, No. 22, p. 1263, and Vol, LVIII, No. 13, p. 595. Id 1894 Besaemer 
standard ores sold for $3.65 per ton and non-UeHaemer for $2 per ton at lower lake 
ports. {Ibid., Vol. LVII, No. 1, p. 24.) 

^The prices of some of tbe standard lake ores Id 1897 delirered at Lake Erie ports 
were as follows : 

MinneBota bard ore, cmshed $3.11 

Chandler 2.92^ 

Norcie 2.65 

Lake Angeline, hard ore 3.46 

Bnr* Mine, Meaabi 2.65 

Cbapin 2.40 

Bed hematites, non- Bessemer quality $2.00 to 2. 50 

* There is no likelihood tbatthooresof this re^ioa will be speedily exhausted, Mr. 
John Sirklnhiae »aj» of tbe Mesabi: "No other iron range tuus far discovered pos- 
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Production of iron ore in Ike lake dUlriela of the aetieral Statet of the Lake Superior 
region, in the lake region ai a whole, in the United State), and impertatione into the 
UHited Slalee. 
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[B reports covering the 



Up to the cenauB year 1880 the statistics give _ 

productioii of iron ore in the United States, and those of the produci 
era! States in particular, are very nosatiBfactoty. For the reports of I860, 1860, and 
1870 the statistics of production were very largely obtained from the Btatementa 
made by the managers of the various blast furnaces aa to the amount of ore coQ- 
sumed. The tables do not specify in what States the ore was produced, but merely 
give the amounts reported as being consumed by the blast furnaces. This beiuK 
the case, in giving the production of the States in the early years I have used, 

sefnes greater apparent reserves. Conservative estimates formnlated &om the rec- 
ords of properties now exploited and worked, together with others determiaed by 
systematic explorations and analyseB, show that the Meaabi range can supply ~~~ 



I* which will equal in average iron and phosphorons cont«nts) double tiie quantity 
{or 200,000,000 groBB tons) which the entire Lake Superior region has produced In fifty 
years. la this estimate there are not included a number of properties which have 
been imperfectly explored." (The Production of Iron Ores in 1895, p. 16.) Since M . 
Birkinbine wrote many new deposits have been explored and his eat,na>&«« -osuti. 
now be regarded as falling far snort of the amoimt « «te,'OQ:«»-»met wmsatoii. 
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wherever it has been possible, the statistics given in Mineral Besonroes of the 
United States, as they seemed tne more reliable. The census fignres for 1880 appear 
to be accurate, and as it was necessary to ase them in some cases they are given in 
all cases where they occur. The only objection to them is the fact that they are not 
for the calendar year. These figures are here inclosed in brackets. It is to be 
remembered that the census year 1880 ended May 31, 1880. lo other cases, unless 
otherwise stated, the year here referred to is the calendar year. 

The figures of the column headed ''Total for the United States'' were obtained from 
the following sources : For the year 1860, Eighth Census, Manufactures, p. clxxvii ; 
for 1870, Ninth Census, Industry and Wealth, p. 768; for 1875, Tenth Census, Mining 
Industries, p. 33; for 1880, Eleventh Census, Mineral Industries, p. 12; for 1881, 1882, 
and 1884, Tenth Census, Mining Industries, p. 33 ; for 1885, Mineral Resources of the 
United States (1885), p. 188, and for 1889 and the succeeding years down to 1896, The 
Production of Iron Ores in the United States (1895), p. 10. The statement for 1896 
was obtained from The Production of Iron Ores in 1896, by John Berkinbine, p. 23. 
In some cases short tons have been converted into long tons. The compilers of the 
Ninth Census think the production of 1870 as given is underestimated by about eight 
or nine hundred thousand tons (Ninth Census, Industry and Wealth, p. 749) . For the 
years 1875 and 1881 the amounts siven are estimates made by Mr. L Lowthian Bell, 
and the amounts given for 1882, lo84, and 1885 are estimates made by Mr. James M. 
Swank, general manager of the American Iron and Steel Association. The figures 
of importation into the United States from 1872 to 1891 were obtained from Mineral 
Resources of the United States (1891), p. 41 ; from 1892 to 1894, jfrom The Production 
of Iron Ores in Various Parts of the World, p. 198; for 1895, from The Production of 
Iron Ores in the United States, p. 25, and for 1896 The Production of Iron Ores in 
1896, by John Berkinbine, p. 26. 

In giving the production of the States forming the lake region it was thought best 
to include only the ore mined within this region; Wisconsin's product is therefore 
somewhat less than that usually reported for the State. The figures of production 
up to 1889 were obtained from Mineral Resources (1889 and 18^), p. 30, and since 
1889, by assigning to Wisconsin the difference between the total output of the Lake 
Superior region and the combined output of Michigan and Minnesota. Michigan's 
output, as it appears in the first column, is given in the Geological Survey of Michi- 
gan (1869-1873), Vol. I, Part I, Atlas Plate 12. It is not contended that these figures 
are exact. To some small extent the figures of the second column are of my own 
deduction. Up to the time when Wisconsin became a producer I have given Michi - 
gan credit for the total yield of the Lake Superior region. In Mineral Resources 
(1883), p. 116, it is stated that the total output for the Take region for 1856 and the 
previous years was 86,319 gross tons; this might also be placed in the second col- 
umn. It will be noted that this amount does not correspond with the first column. 
From 1880 to 1889 the difference between the total amount mined in tho lake region 
and the combined output of Minnesota and Wisconsin is assigned to Michigan. 
Since 1889 it is given as reported in The Production of Iron Ores in the United States 
(1895), p. 10; for 1896 see The Production of Iron Ores in 1896, by John Bii?kinbine, 
p. 23. 

No ore was raised in Wisconsin from the mines of the lake region up to the close 
of the census year 1880; there was, however, some ore mined in this district during 
the calendar year 1880. For Wisconsin's output from 1880 to 1888 see Mineral 
Resources (1889 and 1890), p. 31. Since 1888 that portion of the total production of 
the lake region not belonging to either Michigan or Minnesota has been assigned to 
Wisconsin. For Minnesota's yield of ore from 1884 to 1888 see Mineral Resources 
(1889 and 1890), p. 31, and fr(»m 1888 to 1895, The Production of Iron Ores in the United 
States (1895), p. 10; and for 1896, The Production of Iron Ores in 1896, by John 
Birkinbine, p. 23. 

Down to 1882 the figures for the production of 4ihe lake region as a whole were 
taken Ironi Mineral Resources (1883), p. 116; for the years from 1883 to 1888 the 
figures are those of Mineral Resources (1891), p. 38; for the years 1888 to 1894, Pro- 
duction of Iron Ores in Various Parts of the World (1894), p. 195; for the produc- 
tion of 1895, The Production of Iron Ores in the Unitefd States (1895), p. 12; and for 
the production of 1896, The Production of Iron Ores in 1896^ by John Birkinbine, p. 8. 
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The aoDrces iroin which the output of the Cornwall Ore Hills woe obtained are 
aa follows: l!"roin 1864- to 1890 Mineral ReHources (1889 and 1890), p,29; for 1891, 
Ibid.,p.41; for 1892, Ibid., p, 40; for 1893, Ibid., p. 43: for 1894, Produotiou of Iroa 
Orea in Various Parts of the World, p. 184 ; and for 1895, Production of Iron Ores in 
tho United States, p, 20; and for 1S)6, The ProiJuction of Iron Ore in 1896, bv John 
Uirkinbine, p. 21. Fur the production of iron ore in the Lake Chaniplain diatrict 
aee Mineral Eesourcea (1891), p. 41. For New Jersey's output down to 1889, aee 
Geological Snrvcy 0/ New Jeraey (I893>, p. 443. In Mineral Eeaonrcea (1891), p. 41, 
may be found Ohio's ontpnt for the years from 1886 to 1888. The production or each 
of the States f^in 1888 to 1896 is as given in ProdnctioD of Iron Ores in the United 
Statea, p. 10; for production dnring 1896, aee The Production of Iron Ores la 1896, by 
John Birkinbine, p. 23. 



76 htjltibtics of lake cohubboe. 

TABUtlT. 
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NOTKB TO TABLE I 



le nuBll Mtablishment mining ore 



All of the fignTM for ISTOwereobt^Ded from Ninth Census; Industry and We&lth, 
p. 768; they are open to the same oritioism as tbe figures for lOTOofTftble II. Thoae 
of Alabama and Tennessee for 1880 wece obtained Itota Eleventh Census: Hinenil 
Indnstriea, p. 13: they ate therefore for the ceuaus, not for the calendar, year. For 
1880 the prodnotiou of Georgia is given in Tenth Census: Minins Industries, p. 23, 
Alabama s prodnotiou for the years 1881 to 1888 is given inMiueial KeeonraeB(1891), 
p. 19 ; these flgnres are eatlmates based on the production of pie iron. Bihoe 18^ 
the production of each of the States is that given in The Productfon of Iron Ores ip 
the United State* (1896J, p. 10. For 1896 the statistios were obtained from The 
Frodnction of lion Ore in 1896, by John Birkiubine. 



ShipmtHte of Late Superior iron are bg parte (groti ion*), 

[Data rarnlihed by A. I. Flndley, editor of The Iron Trade Beviev.) 
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ShipTaenta of Lake Superior irou ore by porli (gfo»» U>n«)—ContinnoA. 
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[Dsta rnraiabed bj A. I. Findle;, editor of the Iron Trode Boilev.) 
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Table VI. 
Freight rates, by lake vessel, on iron ore per long ton from ports named to Lake Erie ports. 





Eooanaba. 


Marquette. 


Ashland, Superior, 
Dulnth, and Two Harbors. 


Tear. 


Rate. 


Wild or 
daily 
rate. 


Con- 
tract 
rate. 


Rate. 


Wild or 
daily 
rate. 


Con- 
tract 
rate. 


Rate, a 


Wild or 
daily 
rate. 


Con- 
tract 
rate. 


1856 








$3.00 
3.00 
$2.00to 2.50 
2. 00 to 2.50 
2. 00 to 2.50 
2. 00 to 3.00 
2. 25 to 4.50 












1857 


















1858 


















1859 


















I860 


















1861 


















1862 


















1863 








3. 00 to 4.00 












1864 








3.00to 5.00 
2. 05 to 5.00 
2. 75 to 6.60 
2. 00 to 4.00 
2.25to 3.25 
2. 75 to 4.50 
2. 05 to 3.25 
2. 05 to 4.00 
2.85 to 6.60 
3. 25 to 4.00 
1.60 to 2.50 
1.30 to 1.50 
1.25 to 2.20 
1.25 to 2.00 
1.00 to 1.50 
1.25 to 3.00 
2. 00 to 2.75 
2. 00 to 2.30 
1.25 to 2.00 
1.30 to 1.75 
1.00 
1.40 
1.75 
2.15 
1.10 to 1.15 
.90 to 1.25 
1. 25 to 1.10 












1865 


















18C6 


$2. 50 to $5. 75 

1.05 to 3.05 

1.06 to 2.06 
1.05 to 2.05 
l.C5to 2.50 
1.50 to 2.50 
2. 00 to 5.25 
2. 30 to 3.00 
1.30 to 1.40 
1.10 to 1.30 

.70 to 1.40 

.65 to 1.50 

.60 to 1.15 

.70 to 2.10 

1.50 to 2.00 

1.00 to 1.60 

.90 to 1.40 

.90 to 1.50 

.65 

1.00 

1.35 

1.75 

.90 to 1.45 

.90 to 1.25 

1.10 to 1.00 
















1867 








^ 








1868 
















1869 
















1870 . . . : . 
















1871 
















1872 
















1873 
















1874 
















1875 
















1876 


^.86 

.98 

.81 

1.25 

1.70 

1.36 

1.04 

1.22 

.87 

.78 

1.28 

1.59 

1.05 

1.01 

.89 

.84 

.74 

.56 

.46 

.73 

.52 

.45 


$1.20 

1.00 

.90 

.90 

1.85 

1.75 

1.40 

1.00 

1.10 

.90 

1.05 

1.40 

.90 

1.00 

1.10 

.65 

1.00 

.85 

.60 

.55 

.70 

.45 


$1.35 

1.41 

1.22 

1.83 

2.26 

2.05 

1.26 

1.40 

1.08 

.98 

1.51 

1.87 

1.30 

1.19 

1.07 

1.02 

.98 

.71 

.60 

.92 

.66 

.56 


$1.60 

1.40 

1.30 

1.40 

2.75 

2.45 

1.75 

1.20 

1.35 

1.05 

1.20 

1.63 

1.15- 

1.10 

1.25 

.90 

1.15 

1.00 

.80 

.75 

.95 

.65 








1877 








1878 








1879 








1880 








1881 








1882 








1883 








1884 








1885 

1886 

1887 

1888 

1889 

1890 

1891 


$1.07 to $1.65 
1.02 to 3.00 
1.75 to 2.75 
1.02 to 1.08 
J. 25 to .90 
1.35 to 1.00 


$1.25 

1.78 

2.23 

1.43 

1.34 

1.17 

1.11 

1.15 

.77 

.78 

1.13 

.77 

.57 


$1.15 
1.20 
2.00 
1.25 
1.25 
1.35 
1.00 


1892 








1.25 


1893 








1.00 


1894 








.80 


1895 








.80 


1896 








1.05 


1897 








.70 













a Rates from Ashland alone. 



NOTES TO TABLE VI. 

Out of the rate that is received the vessels pay irimmiiig and nnloading charges. 
In 1895 and 1896 these amoanted to 19 cents ^er ton and in 1897 to 16.5 cents. Some 
fdvr boats do not trim, and thus escape the trimming charge, which in 1895 find 1896 
varied from 2.5 to 3 cents, and in 18^7 was 2.5 cents. All vessels pay the nnloading 
charges, which in 1897 were 9 cents for shoveling the ore into buckets lowered into 
the ship's hold and 5 cents as a dock charge. 

The rates as given in the first column for each port were obtained from Mineral 
Resources of the United States, 1889-90, pp. 27-31. They were compiled by the 
State commissioner of mineral statistics of Michigan. The other rates were com- 
piled by the Marine Review^ of Cleveland. 
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Table VII. 

Beooril of ore-shipping dook» on the Great Laket." 
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Tablk VIII. 
Data relating to ore-carrying railroadt of norlhem Minnoota.' 
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PART IT. 



COAL TRAFFIC. 

To the vast extent of territory about the Great Lakes, but especially 
to the country west and north of the Lakes Michigan and Superior, 
lake transportation means cheap coal. During the greater portion of 
the season of 1896 coal was carried from Buffalo to Duluth and Su- 
perior, a distance of 997 miles,* for 20 cents per ton. It would be a 
work of supererogation to emphasize what this very low rate means to 
the i)eople of the Northwest, where fires must be maintained for at 
least six of the twelve months of the year. To the lake carriers coal 
means west-bound cargoes. If it were not for coal, nearly all the vessels 
carrying ore, grain, flour, and lumber to the lower lake ports would be 
obliged to return "light." During 1890 coal constituted about three- 
fourths of the west-bound traffic through the Detroit River and 86 per 
cent of the west-bound traffic through the St. Marys Falls Canal. 

During 1896 shipments from the ports of Lakes Brie and Ontario 
amounted to about 9,000,000 tons.^ The growth of this enormous traffic 
from small beginnings in the seventies can not be set forth in detail 
because of the meagerness of reliable data. Something may, however, 
be inferred from the growth of the traffic of the leading shipping 
ports.^ Shipments of coal from Buffalo have been as follows: 



Tear, 



1873. 
1875. 
1880. 
1885. 



Tons. 



570,443 

439, 720 

589, 670 

1, 448, 086 



Year. 



1890. 
1895. 
1896. 



Tons. 



2,188,682 
2,617,268 
2,400,068 



Most of the anthracite coal consigned by lake is shipped from Buffalo. 
Brie, Charlotte, Oswego, and Ogdensburg are the other ports shipping 
large quantities of this coal. But very little bituminous coal is shipped 
from Buffalo; in 1896 shipments amounted to but 21,000 tons. Bitu- 
minous coal is shipped from the Lake Brie ports west of Buffalo — Erie, 
Oonneaut, Ashtabula, Fairport, Cleveland, Lorain, Huron, Sandusky, 
and Toledo. Cleveland has been the chief shipping port of this form 
of coal. The growth of the traffic at this port may be seen from the 
subjoined table: 



Tear. 



1887. 
1890. 



Tons. 



a 723, 802 
1,287,177 



Tear. 



1893. 
1890. 



Tons. 



1, 522, 567 
1,803,709 



alnclades a small rail tonnage. 

In the decade covered by the table there was an increase of 149 per 
cent in the business of Cleveland. Shipments from the Cuyahoga 

^This is the distance given in the Eleventh Census, Transportation Business, Part 
II, p. 288. For several weeks during 1895 coal was carried from Buffalo to Duluth 
for 15 cents per ton. 

^Shipments from Ogdensburg are included in this estimate. Nothing in the way 
of a definite statement can be given, as accurate data are not obtainable. Of all the 
statistics thus far considered the statistics of the coal business are by far the worst. 
This is due to the fact that coal, much more than other commodities, is taken on at 
<< intermediate '^ ports. Much or the business therefore is not recorded ou the books 
of the custom-houses. 

3 These facts may be found in Appendix III^ Tables I-Y. 
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customs district, which includes Cleveland, Aslitabnla, Lorain, Fair- 
port, and Conneaat, or all tjie ports shipping large quantities of bitu- 
minous coal except Toledo, have grown even more rapidly than the 
shipments from Cleveland. In 1887, shipments from this district wera 
1,433,035 tons; and in 1896, 3,863,645 tons, a gain in the ten-year period 
of 2,430,610 tons or 169 per cent.' 

In the coal business the ports of destination are much more numeroos 
than the ports of origin. The small ports about the lakes receive not 
only their own supplies of coal, but to some extent those of the sur- 
ronndlDg country as well. The aggregate receipts of the small ports 
are not very large, however, and so the growth of the receipts of the 
large porta shows pretty accurately the increase of the business and 
the shifting of the great distributing centers. Fortunately we have 
statistics of the receipts at the great distributing ports for a long period 
of years.^ Chicago and Milwaukee, at the head of Lake Michigan, 
and Duluth and Superior, at the head of Lake Superior, are the centers 
from which the West and Northwest receive their coal. The tables in 
Appendix IV, Tables VI-VIII, show the growth of the eoal business of 
these cities, and the following table exbibitst the present importance of 
the traiBc : 



Port. 


Total 




l,687,7tlS 











Mllwaakee obtains aesri]' all her coal by lake, haTJng recei 

The absolate and relative importance of these ports as distribating 
points is much more accurately indicated by their shipments than by 
their receipts. The shipments, were as follows: 
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■Detailed information may be found in Appendix IV, Table III, 
> Tbe stBtiBticB of tbe receipts are more accurate ttian theae of ablpmenta. The 
tables compiled by the ChicaKO bnreaii of coal statistics, for example, &c« t«,<eA<is^ 
by thoae in a poHttion to speak authoritatively oa ^ei&iU.^ ^.-cvaVvistlwi . 
H. Doc. 277 6 
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By the foregoing table it appears that Chicago has no more than 
held its own as a distributing point during' the period covered by the 
table, and that shipments from Milwaukee grew from 65,390 tons in 
1880 to 600,888 tons in 1891 and fell to 432,768 tons in 1894, but rose to 
640,470 tons in 1895, but decreased again in 1896 to 446,683 tons, almost 
reaching the low figure of 1894. The Duhith-Superior business grew 
almost without setbacks from 60,000 tons in 1880 to the large volume 
of 2,126,781 tons in 1893. In 1894 the traffic of these ports fell a trifle 
short of that of 1893 and in 1895 there was a more decided loss, but in 
1896 there was a partial recovery. The movement of coal through the 
St. Marys Falls Canal in recent years has grown at a much more 
rapid rate than the receipts of Duluth and Superior. The distribution 
of coal from Lake Superior points has therefore inereased even more 
rapidly than is indicated by the statistics of the business of Duluth 
and Superior.^ Every effort has been made by the coal dealers of 
Chicago and Milwaukee on the one hand and of Duluth and Superior 
on the other to secure the trade of the West and Northwest. 

Lake rates from the lower lake ports are almost always less to the 
ports at the head of Lake Superior than they are to the i)orts at the 
head of Lake Michigan. Bail rates to the West, on the other hand, 
seem to favor Milwaukee and Chicago. The territory controlled by 
these groups of ports expands and contracts with variations in rates, 
but in a general way the territory supplied by either of them can be 
located. If a line be drawn from Eau Claire, Wisconsin, to La Crosse 
and through southeastern Minnesota across northwestern Iowa and 
to the Missouri Eiver and down this river to Kansas City and then west, 
all the territory lying to the north and west of this line would be sup- 
plied with hard coal from the head of Lake Superior. It would be 
difficult to indicate the line separating the territory supplied with soft 
coal by Duluth and Superior from that supplied by Chicago and Mil- 
waukee; it may, however, be said that the line would be somewhat 
pushed back to the north and west.^ 

In the westward movement of coal from the mines there is the keenest 
competition between the railroads and the lake carriers. In each case 
the business is particularly desirable, because it is in the direction in 
which the least traffic moves. It has already been stated that the east- 
bound business of both the railroads and the lakes far exceeds the west 
bound; it therefore becomes particularly desirable to secure west- 
bound freight, for if it be not obtained it means that empty cars must 
be hauled or vessels run "light." 

As Chicago, of all ports in the West, is the point to which the rail- 
roads can most successfully meet the competition of the lake carriers, 
the business of this city will first be discussed. In the contest for 
Chicago business the lake carriers are at a decided disadvantage in the 
point of distance. From Buffalo to Chicago by lake is 889 miles, while 
it is but 523 miles by rail.^ Thus every mile covered by lake results in 
the effective westward movement toward Chicago of but 0.588 of a mile. 
At points south of Lake Erie the railroads would be still more advan- 
tageously situated. Nothing more will be said at present, as this mat- 
ter will be discussed later on. 

' There is also a shifting of the coal business in the case of the ports about Lake 
Michigan. A large receiving yard has recently been established on the car-ferry 
slip of the Chicago and North- Western at Manitowoc. 

^ The coal mines of northern Iowa have suffered a great deal by the severe com- 
petition of eastern coal in the northern markets that they once supplied. 

3 This is the distance over the ** Nickel Plate" — the New York, Chicago and St. 
Louis Railroad. 
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The issue of the struggle for the coal traffic between the lake car- 
riers and the railroads is determined very largely by the kind of coal 
to be carried. Almost all of the soft coal destined for Chicago is car- 
ried by the railroads and the bulk of the hard coal by vessels.^ The 
facts explanatory of this strange condition of things are not far to seek. 
The solution of the difficulty is found in the location of the coal fields 
and in the character of the coal. Hard coal is mined in a very limited 
district in eastern Pennsylvania and is therefore favorably situated in 
respect to the lake route. It can be carried to Buffalo and Erie and yet 
not be made to deviate very much, so far as the short rail haul to the 
lake is concerned, from the direct line to Chicago. But this is not all : 
After the coal has reached Buffalo it is so situated that the greatest 
possible effective westward movement is linked with its westward jour- 
ney. In other words, the ineffectual expenditure of energy that takes 
place in rounding the lower peninsular of Michigan is reduced to a mini- 
mum by the almost direct westward movement the whole length of Lake 
Erie. 

The bituminous coal mines in the East that in part supply Chicago 
with coal are situated well south of Lake Erie. Hocking Valley, the 
Pittsburg district, and West Virginia are the chief sources in the East 
from which Chicago obtains soft coal. From these localities the rail- 
and-lake route can not compete with the all-rail lines because of the long 
rail haul to the lakes and the circuitous journey around the lower 
peninsula of Michigan. From Pittsburg to Ashtabula is 127 miles, to 
Erie 148 miles, and to Cleveland 150 miles, while the total distance 
from Pittsburg to Chicago over the Pennsylvania Railroad is but 468 
miles. From Athens, in the Hocking Valley district, to Toledo over 
the Columbus, Hocking Valley and Toledo Railroad is 200 miles, while 
the distance to Chicago is but 390 miles. After the coal has arrived at 
Toledo it is still 691 miles from Chicago, if it go by lake. At all points 
south of Athens and Pittsburg the rail-and-lake lines would be at even 
greater disadvantage, for the combined rail-and-lake distance to Chi- 
cago would increase more rapidly than the all-rail distance. 

If coal goes by the lake and rail routes it must of course be trans- 
shipped at the lake ports. In transshipment soft coal breaks very 
much more than hard. In the case of hard coal the breakage varies 
from 6 to 8 per cent. N^o figures can be given for soft coal, as the 
variations are too great; the breakage does, however, considerably 
exceed 8 per cent. It needs scarcely to be said that the value of the 
coal is very much affected by the breakage. As hard coal is damaged 
less than soft it might be advantageous to ship the former by lake when 
it would not the latter. It also costs more to unload soft coal than hard 
at Chicago, the shoveling rate for the former having been 14 cents for 
several years while the rate for the latter has been but 12 cents. It 
will be seen later that improved devices are now largely substituted for 
manual labor in unloading hard coal. It has now, x)erhaps, been made 
clear why the bulk of the anthracite coal received at Chicago comes by 
lake and almost the whole of the bituminous coal comes by rail. 

Passing 85 miles north from Chicago to Milwaukee the position of the 
rail and lake lines is wholly changed. All eastern coal, both hard and 
soft, received at Milwaukee comes by the lake lines. In 1896 Mil- 
waukee received 100,312 tons of coal by rail, but it was Illinois coal. 
From the fact that Chicago receives a large portion of her supply of 
coal from the East by rail and Milwaukee receives no eastern coal by 



^ For the figures see Appendix IV, Table VI. 
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rail, it may be inferreil that the rail haul from Chicago to MMwavkee 
tips the balauce in favor of the lake lines. There is, however, anotheir 
factor that must be taken account of— the distance by lake to Milwau- 
kee from Lake Erie ])orts is about 85 miles less than to Chicago, and 
the rate is usually a few cents less per ton J 

In conclusion, a word may be said about the receipts at the head of 
Lake Superior. It would be inferred that if the railroads can not com- 
I>ete with the lake carriers at Milwaukee they would be less successful 
at ports further noi-th, and such is the case. Duluth and Superior 
receive their coal by lake. To the ports at the head of Lake Superior 
the railroads do not have the advantage in point of distance they possess 
to ports at the head of Lake Michigan. 

No treatment of the transportation of coal by lake would be complete 
without a discussion of the development of dock facilities for loading 
and unloading vessels. Until very recent years the crudest methods 
obtained; but lately wonderful progress has been made, and no one 
need be surprised if in the near future hard coal be handled as, or even 
more, expeditiously than iron ore. But few improvements have lately 
been made in loading anthracite coal ; trestles equipped with i>ockets 
have long been in use, and vessels have been loaded with dispatch. 
The ZenitJi City was recently loaded with 5,127 net tons of anthracite coal 
at the Delaware and Lackawanna trestle in Buffalo in four hours.^ In 
the loading of soft coal, however, very great innovations have been made. 
Until very recently soft coal was shoveled, at a great cost, from cars to 
buckets and then swung onto the ship by derricks. Soft coal is difficult 
to handle. Lacking uniformity of shape and size and often occurring 
in large masses, men find it very difficult to shovel. These peculiari 
ties of shape also make it difficult to construct machinery that will 
handle it. Its physical texture also i^resents difficulties ; it can not be 
dropi)ed any great distance without great damage through breakage. 

Because of the obstacles that had to be overcome the primitive 
methods of handling soft coal persisted, but when the traffic assumed 
large proportions the expense of transshipment and the delays to ves- 
sels made it so desirable to institute better methods that every effort was 
bent to find them, and large sums of money were expended in experi- 
mentation. A satisfactory machine would have to attain a high speed 
at a low cost with but a limited amount of breakage. These require- 
ments seem to be satisfied by the car-dumping machines, of which there 
are several varieties. An example of the work done by one of these 
machines will show how well these requirements have been met. A 
vessel was recently loaded at Cleveland with 6,17G tons of coal in ten 
hours and thirty minutes at a cost of $13, or a per ton cost of one-fourth 
of a cent.^ 

A definite statement can not be given of the breakage. It is con- 
tended by some that there are machines that handle the coal with less 
breakage than this particular one, but as yet it is impossible to obtain 
satisfactory data on this point. 

In unloading coal as great advances have been made as in loading. 
The mechanical obstacles to be overcome in automatically unloading 
hard coal were not very great, and it is surprising that progress was 
so slow in view of the immense amount of coal handled, the delay to 
vessels, and the great cost of labor. Because of its weight andcharac- 

1 The cost of unloading soft coal from boats is also a trifle less at Milwaukee than 
at Chicago. 

2 The Black Diamond, November 27, 1897. 

3 Thirteen dollars very nearly represented the total cost of transshipment, for the 
expenditures for labor, fael, and oil and waste were included. 
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ter eoal ofm only be handled rapidly by men who are starong and 
endowed with great powers of endurance, and the services of snchmen 
have always been costly. Mechanical appliances were from time to 
time introduced; but, although they cut down the time vessels were 
delayed by increasing the amount of coal handled in a stated time, they 
neither reduced the cost of shoveling coal In the ship's hold nor 
lessened the physical tax on the laborer.^ 

The strain of working in the dusty, stifling holds of vessels was 
unbearable for any length of time by even the strongest men, and the 
itregularity with which the men worked, and the irregularity of the 
employment offered, i)roved a constant source of trouble between the 
employees and employers. Finally this tedious method of unloading, 
coupled, as it always was, with uncertainty* and great cost, became 
intolerable and the self-filling "clam shell" or grab bucket was devel- 
oi)ed. With the best type of " clam shells" hard coal can be removed 
with wonderful rapidity and at a very low cost. A contract covering 
the installation of a plant at Chicago guaranteed that the "clam shell" 
would develop a speed of three trips per minute. The average load of 
this bucket is a gross ton. It was also guaranteed that the total cost 
of removing cargoes and delivering in the yard would not exceed 6 
cents per ton for entire cargoes. Some coal has been raised and deliv- 
ered in the yard for three fourths of a cent per ton. This coal was 
directly under the hatches and therefore very accessible. At one of 
the yards in Milwaukee two vessels, whose cargoes aggregated 7,776 

' An outline of these improvements will he given. Up to about 1873 coal was 
handled at Chicago, and presumably at other lake ports, in a very crude way. The 
coal was removed n:om the hold of the ship by means of buckets made from kero- 
sene oil barrels (the upper third of which had been sawed off) and a rope lash- 
ing for ft handle. These buckets were raised by horse power — the horse traveling 
back and forth. On a temporary stage the coal was dumped into wheelbarrows 
and then wheeled back over a '' spring run'' made of planks supported at either end. 
This work seems to have been difficult, for the men engaged in it received 75 cents per 
hour. The shovelers in the hold received from 14 to 18 cents per ton. The first impor- 
tant departure from this system was made about 1873. At this time the ''mast and 
gaff'' were employed as a derrick. An iron bucket holding about 500 pounds of coal 
replaced the wooden bucket and steam power was used in hoisting. Instead of being 
dumped into wheelbarrows the buckets were now emptied into tram cars, which 
were moved by hand. These improvements greatly reduced the cost of raising the 
ooal from the hold and carrying it back on the dock, but did not reduce the labor of 
the men in the hold or the cost of shoveling. The second great departure was made 
when the coal was hoiBted up over an inclined track that extended out over the 
vessel but which conld be swung back flush with the dock when the cargo was dis- 
chargedt Siteam was used in hoisting and the buckets were dumped into a hopper 
in the derrick. Connected with the derrick was an automatic tramway which was 
higher at the dock than at the point of discharge. The car dumped automatically 
and was returned automatically by a weight that had been raised by the car as it 
ran out but which was dropped when the car discharged its load. The buckets now 
held from 1,200 to 2,200 pounds of coal instead of 500 pounds and also dumped auto- 
matically. These improvements still further reduced the cost of handling coal 
after it was hoisted. They were introduced in the years from 1873 to 1893. In 
the fall of 1892 Mr. W. S. Bogle built an experimental derrick for the purpose of 
unloading boats with self-filling ''clam-shells,'' and demonstrated that his plans were 
practical, provided the proper kind of a rig were built. During the winter of 1892-93 
work was conlanued on the necessary appliances, and in the spring of 1893 the self- 
filling "clam-shell" proved successful. The "clam-shells" could not be swung 
either way under the hatch opening, so scrapers were devised (1893) for bringing the 
coal directly under the hatch. The tramways have also been greatly improved, and 
coal oah now be carried back a mile for the same cost as it can be delivered on the 
dock front. 

All of the old forms of "clam-shells" are operated by steam power. One of the 
companies constructing this form of machinery is experimenting with an electrical 
backet. 

'The factor of certainty is of great importance. If a master can not kxsa^ ^Xssssi. 
his ship will be unloaded he is running a great t\«»^ va. \GA>£.YQk% <5«vi^3cwi^»^ iss^ n^«^ 
oargoeBj and often soffers. 
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tons, began discharging their cargoes at 8 a. m., and were ready to 
leave at 8 p. m.^ For handling soft coal a special form of ^<grab" has 
been devised. It works very effectively in view of the obstacles it has 
to contend against. Its average load is abont one-half that of the 
^^clarn shells" commonly used in unloading hard coal, or abont 1,000 
pounds. This grab can also be used in unloading soft coal from open 
cars. It is a very valuable machine in this occupation, because it does 
the work that the shovelers find the slowest and hardest. It removes 
tlie bulk of the load and thus enables the men to quickly reach the 
bottom of the car at some point from which they work more eff'ectively. 

Before concluding this subject a word must be said about lake freights 
on coal. A table of these rates may be found in Appendix IV, Tables 
IX and X. These tables show two things : (1) that the rates are very low 
as compared with those on other commodities, and (2) that they have 
fallen very rapidly. For example, the average of daily rates on iron 
ore from Dulnth to Lake Erie ports during 1896 was $1.05 per long 
ton, while the average of the daily rates on hard coal from Buffalo to 
Duluth was 24 cents per net ton. The real difference, however, was 
not so great as the apparent difference. Coal is handled without charge 
to the vessel, while in the case of iron ore the vessels bear charges for 
trimming and unloading amounting to 19 cents per ton,^ and in the 
former instance the net ton is the unit, while in the latter the long ton is 
the unit. The coal freights are so low that many vessels never engage in 
this traffic. They are the vessels of the largest type, but it must not be 
inferred from this fact that vessels of the largest class are not in general 
as economical carriers as the smaller ones. It is the loss of time in recei v- 
ing and discharging cargo that causes the very large vessels to avoid 
this traffic. Coal docks have not yet been built with sufficient equip 
ment to give the largest vessels dispatch in unloading, and besides, 
very often, much time is lost in waiting for boats to unload that have 
precedence. The ore business is the favorite traffic of the large vessels j 
the dock equipment corresponds to their size, and the business is man- 
aged systematically, so serious delays are infrequent. It has already 
been explained why rates are low. It is simply because the east-bound 
traffic several times exceeds the west-bound. To the districts where 
the east-bound business surpasses the west-bound in the largest meas- 
ure the west-bound rates are the lowest. Hence it is found that the 
coal rates to Lake Michigan ports are almost always higher than those 
to Lake Superior ports. 

Not very much value is to be attached to a simple average of the rates 
of a season. The variations are so great as to render such an average 
very misleading.^ To make the matter clear, resort will be had to a 

» Marine Record, Vol. XX, No. 20, p. 9. 

2 These charges were reduced in 1897. 

3 The following table, giving the rates per ton on hard coal from Buffalo to Chicago, 
will show how great and frequent the variations are: 



Week end- 
ing- 


Cents. 


I Weekend- 

! ing- 


Cents. 


Week end- 
ing— 


Cents. 


Week end- 
[ ing- 


Cents. 


Apr. 25 

May 2 

9 

16 

23 

30 

June 6 

13 

20 


40 
40 
40 
50 
50 

50 to 60 
60 

60 to 50 
50 


i June 27 

1 July 4 

11 

18 

25 

' ''"^- s::::: 

15 

22 


50 

50 to 40 

40 

40 to 30 

30 

30 to 25 

20 

20 

20 


Aug. 29 

Sept. 5 

12 

19 

26 

Oct. 3 

10 

17 

24 


20 
2C 
20 
20 
20 
20 
20 
20 to 30 
30 


Oct. 31 

Ifov. 7 

14 

21 

28 

Dec. 5 to 
close 


30 
30 
30 
80 to 40 
60 

60 



(SiHfort of BnfUlo Merchants' Exchange, 189C, p. 80.) 
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Biinple illustratioa. Suppose there were bat two rates daring a seaBon, 
one 20 and the other 40 cents. A simple average for the senson would 
be 30 cents. Under certain conditions this average would be very mis- 
leading. If 1,000,000 tons were carried for 20 cents per ton and but 
100,000 for 40 cents per ton, an average of the rates actually paid would 
be mucli less than 30 cents per ton, namely, 21.81 cents. Where the 
variations in rates are very great, account muat be taken of the quanti- 
ties shipped as well as the rates; that is, a weighted average must be 
secured'. 



Appendix IV. 

Table I. 

Lake iMpiaeHle 0/ coal froM Buffalo. 



[Data forsisbiid by wmiBm rbnntone 



:niUiy Baffalo Merchanla' EEChaace,] 



Yaar. 


i.„^,.,. 


n5Hu.,..oa«. 


«..»„.- 


TutiL 




r„TH. 

4,0b, 0T4 
S06.n2 

l»S,5O0 

SKSs 

2.16l,B70 
2, 1B7,810 

2! 475; 255 
2; 812:768 

2;22B;32B 


Tont. 


IE 
IE 
iS 

32,000 


Tan.. 
























455,1)74 
















































a), 000 
10,000 
10,000 

si 000 
S.ooo 
5,000 
5:000 

a:3(M 

5,0UU 












26:bT2 
2:000 

mow 

















































Table II. 
Coal ehipmenla, Cuyahoga cuatoTM dUiriel. 
[Data famlihed by F. A. Scott, HSslstiuit secretary ClsTelaud Cbamber of Cammc 



aty. 


im. 


1891. 


ISO!. 


cargo. 


Fnel. 


Foreign 


Cargo. I Fuel. 


Foreign. 


Cargo. 


Fuel. 


Foreign 


ClevdMid 

Anhlabula... 


Ton,. 
880, 121 
,B2:4M 


Ton,. 

1,600 
10,000 


IVin.. 
14:331 
«;i71 


Tmu. 
273: 038 


Tom. 

239:801 
1M,T78 
24,936 


ioItoi 

8,408 


Tan,. 
114,738 


5:840 


Tans. 
138,832 


Falrport 








Total.... 


1.724,5*1 


404,39a 


100,423 


1,820,959 


843,301 


l«5.20l 


2.182,242 


561,473 


221,274 



'In order that a conception may be f^ained of tlie great variationa in rates and 
the difference in rates from Lake Erie portato^he Toriona upper lake ports, the 
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Coal »hlpme*t, Cvya'hoga euitomi SUtrtet — Couttnned. 



City. 


ists. 


ISM. 


C«rgo. 


Fuel. 


Foreign. 


C»go. 


Fuel. 


Fortign. 




Tom. 

73 


71. i7* 


IVmt. 

■as 

1:S 


633; era 

327.805 


Tom. 

8,788 


Torn. 

101,530 
















2,642 












ToUl 


5.«8,;bo 


332. IIS 


28a, 7«S 


2,018,036 aSl.TDD 


■"•- 


C«T. 


ins. 


18M, 


Crgo. 


F««l. 


ForelBD. 


Cargo. 


Fuel. 


Ford en. 




891530 


IV»». 

2>1,S5« 

209,143 

isiooo 

12,000 


Urn*. 

Igffi 

13,8IB 


Tom. 
1,293,254 
623,212 

308,717 


rout 

.Its 


IVitw. 








IS, 248 






8»,S31 


12, OW 








^■^ 


2,0W,641 


«^«.2i «1,«1 


2,891,305 1 718, IM 


151,081 




Citj. 






1SB7. 






C«rgo. 


Fuel. 


Foreisn. 




1,4«,I02 
751.289 
195,000 
18i,3lB 
28,070 


S:S 
















1,333 
















2,(103,!79 


5*7,030 









Tablr III. 

SamMary ({/'cmil >Ai}>ni«nf8/rom Cayahoga aaitons diatHat.* 



Tear. 


develoud. 


AahtnbDla. 


J..r^.. 


F.,„,. lo™,* 


T.U,. 




Ibw. 


t™. 


Tarn. 


roM. t™. 


3V™. 




703. 50G 
1,000,000 
1825,030 

i,s«7,m 
i^Taalssi 

l.BM,flS7 
1,117,801 
1,278,027 
1.6(11.700 
2,U27,M3 


















•11 

ii 

ioii 




C::::::::::::::::::::::: 


1 189,585 
024,328 
60B,M7 

787; M3 

i,io:,;e47 

1,012,758 


BIB. 858 

II 




096 




„„ ' 











































■SblpmentsftDinOleTeliuid for 1887-88 Inclade aiDsll qiumUtiea of bltaminODt cool ahlppeil b; rail. 
The BguTes vere obUtued from seventeen lli annual Rejwrt of the United State* GeologliMl Siirvev. 
PartIII,pp.3t3,311. TbetotAlBoftbediBtnctrorl8M-87werealilaineiIfrnniIbid..p.311 Theilagger 
Indlcatea wnnug Sgunu of EleventU Census, TrRnaportaUoa BuUlWM, Hiui ii, p. 310. Tbe remainder 
of the table la a aommaty of tbe prec«diug table. 
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I...,.™.- 




Ohio. 


Wm 


VirjEinli. 


Huylud. 


Anthi-Bcitfi. 






Bit 


uniooos. 




B ffalo.KT 


-■ais 


882.002 

291. 178 
1, 037. 242 

3>o:«)l 
1. (38. 700 








































38!20« 








100,528 
271,033 














112,005 


SI 














10,21* 












B.17»,722 


4,M7,8H 


1.281,036 


169,117 






' 




Foreip, porta. 


DomMtic porta. 


Fflolfor 


Toul 
tonnage. 


Like porta. 




Bitunii- 


AnlhrBcile. 


BiMml- 




283. «B2 
1,001 


082.082 

2,811 

200,013 

71,781 


2,«0.068 




200,000 

m284 
12, M5 


3,505,822 




48.504 

840)502 
8M.570 

844. IBS 

fl2»;7«3 


























110.129 
















































284, «a 

































Total lake sblpmentB. S.M1,327 tans. 

Total lake ■hlpmenta (bituniiuoua coal), G.7I 

Shipped (o foreign ports (antbracile and bit 

* This table «aa fumiahed by K. H. Haael tin 
are very Inaccnrate ; for Inrtanoe. the ahipmn 
•0 large aa reported. 



minoiiBcoal), 1.308,833 tone; Uilonii 

, chlerinap«cUiTofmlneaof Ohio, 
.a of bltuiuiiwiu coal £rom Bi^alo i 



tana. 8,827,074 



Table V. 
Sh^mentt of coal from lake porti front 1890 to 1396 iitohmve.' 



Lake porta. 


1800. 


1881. 


1882. 


1803. 


IBM. 


1809. 


1898. 


l;».*^-.'^:::::::::;: 


TOM. 

2,OM.134 
1»,304 


Itou, 

3,3«,8B6 

588.080 


2.M2.'iM 


Trmt. 

S, 703, 873 

E5.1)a3 

787; OKI 
231.080 
1,612. BOB 
B2U.40B 

log; 270 

938,63,? 


TOTU. 

2.486.256 

89; 023 
809,716 
800, B!3 

Boalsoo 

213,505 
836; 23S 


727,184 
106. 'tis 
»i>B,JYS 

l,OM,4aO 
277. «*> 

223; 134 


Ton 

3.S« 

20i 

i,oai 

281 


KZ 






AihlabulitObio 


462. »M 
(H.380 
022:530 


888. S7B 

1.016,487 
288,811 

157; 571 


120,287 
1,729! 831 


242 


aro'bi^"" 


583 


















Total 


6,200.440 


fl. 010, 331 


7,M«,612 


7,773,588 


..«.^ 


7,318,534 


6,M1,W7 



iafi>ml>hedbyR.M. 
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Table VI. 

Seenpis of ooal at Chiaago by lake and rail (nel lont),' 



I-,. 


AjitbiKite. 




L«l». 


Bail. 


Lake. 


KiOl. 




Tmu. 
4K.7S5 


Tom. 


S0,B2O 

373,804 

i01,«J 
282,109 
£B8^08T 

Slflgg 
a«.188 

iBoiToa 

123,231 

*o;7o« 


Tom. 
















4TI 

1 

G<i 
ass 

8» 
1,2*3 

i.asi 

1,318 


813 
659 

002 

sea 

i 

021 
A6» 












































608,888 
021,808 
OAUU 
oioIht 

8*^380 
703.737 

ill 

if 

sioiora. 

Ml, 000 
042,029 


SM, 212 


































B7e,310 
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* Reports of the Cbioago Board of Tradi 
ar» baaed upoDtbecnstom-liniiiis romnlH! t 
From 1882 to 1895 (foeloBiTB i 



a, Ohio, I 
e by tl 



bat not iDclnding 1083. Tlie recetpti hy 
,.._hjrarlarefuniiHbedlgtheraiIro8dcoiiipa: 

ere fnniiBhod br the CliioaKn bureau of coal BtatlBiirn «i»l 
nous reoelplK by rail iluire 1890 Include Toceipta by both lake 
t'irglnla, and Kentucky coal; lake receipts »r '■ 



■ecUy bj this bureau. 

Table VII. 
ReeeipU of ooal at Milwaukee by lalce and rati.* 



i 1897 H 



Yost. 


Laka. 




Total. 


Yaar. 


Uke. 


Eail. 


Total. 




'^0rb08 

Si. aw 

I'i 

!lt!0B3 
87,090 

175, 526 
?i0,]B4 
B30,7B4 

228>74 

11 


Ito«. 


Iton,. 


1880 


Tons. 
300,245 
450,005 
610,483 

ss 

724, 5M 
081,104 
MJ,743 
W3,«G8 


Tot,,. 

IDoio2Z 
83,348 

11 

181, 088 

S'i 

1B».540 

na,2S4 

107,730 
BisOB 


Tan: 
000,508 












002 


40.315 








































842! aril 




































0fl3.fl5a 




















328: SlO 






is! sua 

II 


344,838 
200, 401 
^04,704 
3:19.607 


}^ 










iB97;:i:::": 



























annal reporta of the Uilwaakee Chambar of Con 
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Table VIII. 



Beoeipts of coal at Duluth and Superior.^ 



Tear. 



1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 



Anthracite. 



Tons. 



Bitu- 
minous. 



Tons. 



Total. 



Tons. 
31,000 



60.000 
163,000 
260,000 
420,000 
372,000 
592,000 
736,000 
912,000 



Tear. 



1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 



Anthracite. 



Tons. 



531,547 
571, 915 
562, 222 
489,495 
496, 169 



Bitu- 
minouB. 



Tons. 



1,281,014 
1, 554, 866 
1,448,509 
1, 165, 387 
1,279,523 



Total. 



Tons. 
1,535.000 
1, 205, 000 
1,780,000 
1, 776, 000 
1,812,561 
2, 126, 781 
2, 010, 731 
1,654,882 
1,775,712 



* Down to 1892 the statements were compiled from the annual i-eports of the Duluth Board of Trade; 
from 1891 the receipts were obtained from the Keview of the Trade and Commerce of Duluth, com- 
piled by the Duluth Chamber of Commerce, for year ending December 31, 1896, p. 9. The statements 
of the Duluth Board of Trade are based on the custom-house records ; those of the Chamber of Com- 
merce were furnished by the coal companies. 

Table IX. 
Average of daily lake rates on hard coal from Buffalo to Chicago, Duluth, and Toledo. * 



Tear. 



1886 
1887 
1888 
1880 
1890 
1891 



Chicago. 


Duluth. 


Toledo. 


$0.87 
1.05 
.86 
.52 
.62 
.56 


$0.62 
.70 
.65 
.41 
.43 
.29 




$0.35 
.41 
.27 
.33 
.25 



Tear. 



1892 
1893 
1894 
1895 
1896 
1897 



Chicago. 


Duluth. 


$0.59 


$0.43 


.49 


.29 


.46 


.26 


.59 


.24 


.36 


.24 


.29 


.26 



Toledo. 



$0.27 
.28 
.25 
.30 
.25 



* Prepared by The Marine Review, of Cleveland. Rate to Milwaul:ee about 2^ cents less than, 
Chicago and Detroit rate about the same as, Toledo rate. Coal of all kinds shipi>ed in net tons, and 
handled without charge to vessU. 

Table X. 

Averages of daily rates on soft coal from Ohio ports to Milwaukee, Escanaha, Duluth, 

Green Bay, and Manitowoc* 



Tear. 


Milwau< 
kee.a 


Esca- 
naba. 


Duluth. 


Green 
Bay. 


Mani- 
towoc. 


1886 


$0.83 
1.06 
.84 
.54 
.64 
.61 
.58 
.48 
.485 
.54 
.335 
.28^ 


$0.60 
.72 
.61 
.49 
.45 
.52 
.43 
.40 
.39 
.39 
.27 
.29i 


$0.78 
.89 
.66 
.52 
.49 
.49 
.43 
.38 
.375 
.365 
.296 
.26 






1887 






1888 






1889 






1890 






1891 






1892 


$0.55 
.50 
.495 
.50 
.325 
.30 


$0.49 
41 


1893 


1894 


.48 


1895 


61 


•1896 


32 


1897 


31 







* Prepared by The Marine Review, of Cleveland, Ohio. 
a Chicago rate about the same as Milwaukee. 
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Tabix XI. 
lota/rrtgfcte tm>awi<*«f J>»i Stjfalo to CJitoa^MMl«<;i«r port* fnlJ 



W.di«dlag- 


Chlo«i[0. 


Ufhram- 


DolDth 


GM- 


Toledo. 


Detroit. 
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40 

«0 
<0 
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u 
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« 

so to so 
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MI«M 
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W 
20 
20 
20 
30 
20 
20 
20 

ao 

20 

aitoso 

20 

so 

eo 
so 


M to W 

16 

36 

MioH 
M 
M 
20 
20 
20 
20 
20 
20 
20 

BO 

30 
60 


25 

5 

39 

2S 
2S 

30 

2S 

» 
20 

M 
i!0 

20 

20 
20 
20 
M 

20 

20 
M 
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21 




















21( 


2fi 
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2S 












26 














2t> 
M 

to 
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Table XIII. 
Shipments of coal from Milwaukee»a 



Year. 


Ket tuns. 


Tear. 


Net tons. 


♦- 

Tear. 


Net tons. 


Year. 


Net tons. 


1871 


22,960 

24,872 

26,515 

27, 619 

39, 172 

44%40»- 

63,025 


1878 


61,041 
68,56<>. 
6»,390 
121,885 
164, 444 
236,771, 
205,061 


1885 


269,277 

284,803 

295,439 

453,837 

413,408 

58S,«1& 

660^889 


1892 


469,144 
532,993 


1872 


1879 


1886k 

1887 


1893 


1873 


1880 


1894 


432,768 


1874 


1881 


1888 

1889 


1895 


640, 470 


1875.... 


1882 


1896 


446,683 


1876 


1S8» 


1890 






1877 


1884 


1891 













a Compiled from the annaal re|M>rts of the Milwaakee Chamber of Commerce. 



PAET T. 

THE LUMBER BUSINESS AND LAKE TRANSPORTATION. 

Of tbe commodities carried in large quantities apon tbe Great Lakes, 
lumber alone remains to be treat^. Tbe Inmber traffic, in striking 
contrast witb tbe ore, coal, and tbe ^our and grain business, is waning.^ 
Because of tbe meagerness of data, tbe total movement of forest products 
on tbe lakes can not be presented for a series of years. Tbat tbere bas 
been a falling off in tbe movement of tbis important commodity is, 
bowever, clearly sbown by tbe receipts of lumber by lake, at tbe great 
lumber marts of Cbicago, Milwaukee, Buffalo, Tonawanda, Cleveland, 
Toledo, and Detroit.^ 

Tbe decline in tbe movement of forest products on tbe Great Lakes 
is largely due to tbe destruction of forests of wbite and Norway pine 
on tbe sbores of tbe lakes and on tbe banks of tbe logging streams 
flowing into tbe lakes. Tbe enormous drafts tbat have been made dur- 
ing balf a century upon tbe once seemingly unlimited supplies of 
iMicbigan, Wisconsin, and Minnesota have in recent years well nigb 
exhausted tbe forests near tbe lakes and on the banks of tbe streams 
capable of floating logs. Stream after stream bas sent down its last 
logs. Tbe mills at Saginaw and at other points on tbe Huron shore of 
tbe lower peninsula of Michigan are now in a large measure supplied 
witb logs rafted from tbe Georgian Bay district of Ontario.^ The 
Kalamazoo, the Grand, the Betsie, and the Bear rivers of western 
Michigan have ceased to be logging streams, and tbe Wbite, Muskegon, 
and the P^re Marquette will soon join them. Tbe Wolf Eiver of Wis- 
consin, tbat once carried down large quantities of good factory pine, 

^ The statistics of this traffic are even more unsatisfactory than those of the coal 
business. It would he fatile^ therefore, to attempt to set forth the present volume, 
or the growth and decline of the total movement of Inmber on the lakes. It is not 
surprising that the statistics of the lumber traffic should be unsatisfactory, for the 
products of the forest are numerous and varied and the lumber business is widely 
scattered and in many hands. A single unit of measurement usually promotes 
accuracy. Such a unit is impossible where the products are as diverse as posts, 
telegraph poles, shingles, and lumber. Some unit of weight might be selected, but 
Inmber is not bought and sold by weight, and if weight were nsed as a basis of 
measurement no idea of bulk would be conveyed, for there is vast difference in the 
weight of dry and green lumber. 

2 For the receipts of these cities, see Appendix V, Tables I-VII. There is no reason 
for inferring that the aggregate receipts of these ports now form a less proportion 
of the total receipts of the lake ports than formerly. 

^ It is estimated that the following importations of logs were made during 1896, a 
poor year in the lumber business: 

Feet. 

At Saginaw *. 146,338,400 

At Detroit 20,269,000 

AtEastTawas 19,680,000 

At Alpena 27,472,446 

At Cheboygan 40,000,000 

Total 253,759,846 

Marine Review, Jan. 7, 1897, p. 13.) 
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will soon float no logs, and the cut of timber in the Green Bay shore 
district is on the decline. 

With the depletion of the forests of white and Korway pine contigu- 
ous to the lakes and near the rivers flowing into the lakes, the trans- 
portation situation has been radically altered. As the lumbermen 
have been forced to go farther and farther into the interior, the rail- 
roads have found it correspondingly easier to compete with the lake 
carriers. This has followed because in a great many cases it has not 
l)aid to haul the logs to the logging streams flowing into the lakes or to 
transport them directly to the mill at the lake side. The former plan has 
also been growing in disfavor for other reasons. Logs in some districts 
now have considerable value and a good many are lost in floating them 
to the mills. Then, too, there may be delays in driving the logs because 
of ice or a lack of water. Now, as the cost involved in moving the logs 
from the remote districts to the lake shore is often sufficient to prevent 
such movement, the logs are sawed at mills located at interior points. 
From these interior mills the luml^er generally goes to market by rail, 
for the cost of shipiMug by the combined rail and-water route with its 
charges for transshipment is greater than that by the all-rail lines. 

There are also other factors that make it advantageous to ship by the 
all-rail lines from the interior mills. The railroads have better termi- 
nals in the large ports. This factor is often of sufficient importance to 
determine whether lumber is to go by the all-rail or lake-and-rail lines. 
With the rapid increase of the population of many of the lake cities, 
the local trade has grown wonderfully, and in some instances now 
exceeds the out-of town or wholesale business.^ The growth of the 
retail business is of significance, because it necessitates the delivery 
of lumber to localities remote from the docks. To avoid the large 
expense involved in the cartage, lumber yards are established in the 
outlying districts and suburbs. These yards find it advantageous to 
receive their stocks directly by rail, particularly where there is no extra 
charge for switching. In cities covering a vast extent of territory, the 
cost of delivering bulky articles, such as coal and lumbeir,by team from 
a central point, often forms a large proportion of the price paid for the 
commodities. It is therefore highly desirable to carry such commodi- 
ties as near the point of consumption as possible by cheaper means of 
transportation. The railroads furnish this economical form of carriage. 

Transportation by rail has still other points in its favor. An order 
for a special class of lumber can be sent to a mill or scattered among 
different mills and readily filled. It is unnecessary to purchase a 
whole shipload of one or more kinds of lumber in order to lay in a stock 
of a certain class. Then, too, the lumber comes to the yard on cars, 
from which it can be easily handled. To a large extent it can be taken 
directly to the consumer from the car, thus avoiding the expense of 
movement in the yard and piling. Often all the expense and delay 
incident to handling lumber in the yard at the distributing point is 
obviated, for the cars can be rebilled to the country dealer. It thus 
appears that shipment by rail has three distinct advantages to offer: 
(1) expedition; (2) economy of labor in handling; (3) the dealer can 
obtain just what he wants and no more, and thus is not forced to unbal- 
ance his stock, as he is obliged to do when buying by the cargo. Dur- 
ing the winter the railroads frequently move large quantities of lumber. 



'An examination of Table I, Appendix V, will show the extent of the local con- 
sumption in Chicago. In 1897, the receipts of lumber agpjregated 1,406,580 M. feet, 
while the shipments were but 574,743 M, feet, or very much less than one-half the 
receipts. 
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Certain dasses of lumber in the yards become exhausted, and, as there 
are no boats moving, stocks must be replenished by rail; or the deniand 
may be greater than was.expected, making necessary accef>sions by rail. 
Altered methods of doing business at the mills also in part explain 
the greater rail movement. It is becoming the custom to sort lumber 
where it is sawed, and it is therefore possible to fill orders of consumers 
and country dealers directly from the mills. These consignments geiL- 
erally go by rail. Formerly the sorting was done by the wholesalers 
at the great distributing centers about the lakes, who bought supplies 
by the cargo and often made a large portion of their profits by a nice 
manipulation of the mixed stocks received. This revolution in handling 
lumber has worked itself out very fully on the Saginaw River, and a 
description of the change, in the words of Mr. E. D. Cowles, will be 
inserted : 

A few yeurH ago the manufacturer, with hardly an exception, sold his product by 
the cargo, and it was shipped by water to other cities, where the finer manipulation 
of the stock made business for large ciipital and armies of mechanics and laborers. 
Now the manufacturer sorts his stock and sells it in car lots as wanted by the con- 
sumer. In other words, he combines the business of wholesaler with that of the 
retailer, and this accounts in large measure for the falling oft in lake shipments. 
Local dealers who do not operate manufacturing plants also have established yards 
and buy lumber at Interior points in the State and on this river, sort it up or convert 
it into box material or plain stock, and ship it out by rail to their consumers. 

The extent of the change in the kind of transportation employed in 
moving the lumber of the Saginaw River to market is made clear by 
the subjoined table: 

Lake and rail shipments of lumber from Saginaw Biver points. * 



Year. 



1885 
1886 
1887 
1888 
1880 
1800 
1891 



KaU. 



Feet. 
140, 672, 900 
176,500,000 
261, 900, 000 
304, 302, 500 
352, 500, 000 
401,847,000 
408, 258, 000 



Lake. 



Feet. 
659,565,000 
591,013.100 
486, 285, 000 
451,391,000 
432, 130. 000 
409, 972, 000 
404,577,000 



Year. 



1892 
1893 
1894 
1895 
1896 
1897 



Bail. 



Feet. 
437, 490, 000 
369, 000, 000 
381,450,000 
393,527,000 
280,572,500 
370,000,000 



Lake. 



Feet. 
347, 866, 091 
173, 154, 000 
182, 600, 017 
136, 120, 632 
68,743,000 
89, 137, 5^1 



* The lumber Tnanufactnrinsdistriot of the Saginaw Biver ia a narrow atrip of land less than half a 
mile wide and 18 miles long, within this area there has been manufactured a larger amount of lumber 
tlian in any other district of equal area in the worid. Since 1851, 22,913,072,900 feet of lumber have 
been cut. The rail shipments for 1897 are estimated. The table waa compiled by E. J>. Cowlea and is 
worthy of confidence. 

Perhaps the ultimate destination of the lumber has in part changed 
during the period covered by the table, so that the lake carriers are not 
in so favorable a position to comi)ete for it as formerly. Upon this 
point no information is at hand. 

In some of the great lumbering districts the mills are now kept run- 
ning during a large portion of the year on hard wood. The total output 
of the districts about the Great Lakes is in part maintained in this way. 
During 1897, 464,380,000 feet of hard- wood lumber were produced.^ 

The change from pine to hard wood is of great sighiflcance, for hard- 
wood logs are so heavy that they do not float; and they are therefore 
generally sawed at interior mills. It has abeady been pointed out that 
the lake carriers are at a disadvantage in competing with the railroads 
from the interior mills, for the local rail rates to the shipping ports are 
high and the lumber must be transshipped. 



1 Northwestern Lumberman; January 22, 1898, p. 10. 
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Before closing the discussion of the declining movement of lumber 
on the lakes, something must be said about the methods of transship- 
ment. Too much attention can not.be given to this subject, for it may 
in a general way be said that the railroads are competiug most success- 
fully for those commodities whose transshipment charges have not fallen 
rapidly.^ The necessity of transfer has always been a handicap upon 
the lake carriers, and where the cost of transshipment has not fallen as 
freight rates ^ have fallen this burden has been an increasing one. It 
may be said, almost without qualification, that no improvements have 
been made in handling lumber on the docks. Everything is now done, 
as it was a half century ago, by main strength. Practically all the 
work is accomplished by manual labor. Machinery is used to a very 
limited extent in hoisting posts and ties from the ship's hold, but 
lumber is still handled in the primitive way. 

The absence of mechanical appliances for handling forest products 
is no doubt largely due to the fact that most of these products do not 
readily lend themselves, by reason of their form, to mechanical manipu- 
lation. However, the difficulties to be overcome do not appear to be 
insuperable, and if the lumber traffic on the lakes were a growing 
instead of a declining business, and in the hands of large companies 
with abundant capital, it would be safe to predict that a way would be 
found to reduce the cost of transshipment by the larger use of machin- 
ery. It would be profitable, if a large volume of business were to be 
handled, to expend large sums upon suitable terminal facilities. Per- 
haps, in order to accomplish Xhis end, some changes would have to be 
made in the vessels, but these would be introduced. The explanation 
of the persistence of the primitive methods of handling lumber is 
found in the fact that the lumber traffic on the lakes is declining, and 
that the same companies seldom own the mills, fleets, and distributing 
yards. The greatest economy in transshipment is found where the 
terminals and the fleets are adapted to each other, and this adaptation 
is most easily secured where entire control rests in one management. 

A treatment of the lumber traffic upon the lakes would not be com- 
plete without some description of the lumber fleet. It is very largely 
made up of vessels that are worthless for other purposes. When a 
ship is no longer suitable for the ore or flour and grain traffic, it is put 
into the lumber business, where it is good for a number of years of 
service. This follows from the fact that a vessel loaded with lumber, 
although water-logged, does not sink, and because the cargo sustains 
but little damage from its contact with the water. Many of the small 
vessels on the lakes are in the lumber business. They can navigate 
the rivers that are too shallow for the large vessels. Most of the ves- 
sels of the old schooner fleet have been transformed into barges and 
are now engaged in the lumber traffic. Towing originated in the 
lumber trade. Mr. John S. Noyes, of Buffalo, was the pioneer who 
made this important departure. When the railroads were pushed 
westward to the principal lake ports, in the early fifties, the fine pas- 
senger and general cargo steamers that were then numerous upon the 
lakes lost a profitable business. In 1861, Mr. Noyes transformed two 
of these ships, which had long been idle, into barges. These vessels 
were the Umpire and the Sultana. In 1862, he changed another vessel 
(the St Lawrence) into a barge.^ These barges were towed by the tug 

1 For loadiDg and unloading charges, see Appendix V, Table VII. 

2 For freight rates, see Appendix V, Table VIII. 
"^ Barges were at first called "Tows," 

H. Doc. 277 7 
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Reindeer. Mr. Noyes's venture proving successful, towing increased 
rapidly, and about 1870 another important innovation was made; the 
tugs were supplanted by a propeller, which also carried a cargoJ 

It has already been stated that the movement of lumber on the lakes 
has been declining. Before many years it may be expected to fall off 
rapidly. Pine must continue to be, as it has been in the past, the 
main reliance of the vessel owners. The supplies that can be drawn 
upon are about as follows : 

White and Norway pine : ^ Feet. 

Lower peninsula of Michigan 3> 000, 000, 000 

Upper peninsula of Michigan 4,000.000,000 

Wisconsin 10,000^000,000 

Minnesota % 12, 000, 000, 000 

Province of Ontario 19,404,000,000 

Mr. Andrews, chief fire warden of Minnesota, estimates that there 
are 20,266,475,000 feet of pine still standing in Minnesota,^ and others 
have raised his estimate. The authorities also differ on the amount of 
standing timber in Wisconsin and Michigan, but their estimates do not 
vary so widely as in the case of Minnesota. This is to be expected, 
for the resources of Michigan and Wisconsin are well known, while 
those of Minnesota are comparatively unknown. 

As the output of pine lumber from logs cut in Michigan, Wiscon- 
sin, and Minnesota during 1897 was nearly 6,000,000,000 feet, and in 
prosperous years has exceeded 8,000,000,000,* it will readily be seen 
that the timber resources of these states will soon be exhausted.* 
With the depletion of the timber supplies of Michigan, Wisconsin, 
Minnesota, and the Province of Ontario, the movement of lumber on 
the lakes will lose its present importance.^ 

In addition to the pine, there is a vast amount of hemlock and hard 
wood standing in Michigan and Wisconsin and a limited quantity in 
Minnesota.^ A portion of the lumber sawed from this timber will be 
carried to market by water. But the bulk of the hard- wood lumber will 
be transported by rail, for reasons that have already been given. Hem- 
lock logs can be floated to the lake-side mills, but a large portion, per- 
haps the lion's share, of the hemlock will be taken to market by rail, 
for the good timber has already been stripped from the lake side and 
the banks of the streams. The better growths of hemlock are now sit- 



^For this historical information I am indebted to Mr. George W. Hotchkiss, who 
assisted Mr. Noyes in pnshiug his enterprise to success. 

^The estimates for Michigan^ Wisconsin, and Minnesota are those of Mr. George 
W. Hotchkiss, and the estimate for Ontario is that given in the Heport of the Forest 
AVealth of Canada, 1895, p. 182. It is to be noted that all statements covering the 
amount of standing timber are in the nature of things merely estimates. Those 
here given are, however, made by persons well informed about the timber resources 
of these districts. 

It must not be inferred that all the lumber cut from this timber may be carried 
over the lakes. Much of it is so far removed from the lake shore that it will go to 
market by rail. 

^Northwestern Lumberman, July 3, 1897, p. 3. 

''For the lumber cut at the mills of the Northwest since 1873, see Appendix 
V, Table IX. The figures just given include the output of lumber sawed from logs 
imported from Ontario. 

^'The fear of forest fires and windstorms in a measure prevents the owners of tim- 
ber from reserving it for the future. 

'*In recent years there has been some traffic in Pacific-coast lumber and shingles. 
This business will probably increase, but would be checked by the construction of 
the Nicaragua Canal. 

'According to the estimates made by Mr. George W. Hotchkiss the hemlock of 
Michigan and WiHconsin combined exceeds the pine of these two states, and the hard 
wood exceeds the pine several fold. 
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aated well back from the logging streams, and the logs are therefore 
likely to be sawed at the interior mills and the lumber taken to market 
by rail. 

Estimates of the amount of standing pine in the states contiguous 
tathe lakes have been given. A prediction as to the inroads that will 
be made into this supply during five years of active demand has been 
ventured by the Northwestern Lumberman, and will be inserted: 

The pine of lower Michigan and the upper peninsula of that State will be well 
nigh gone [in five years]. A few of the old-mill concerns at Menominee-Marinette 
will still he sawing pine, but the majority will either have dismantled their mills or 
will be keepinff them alive by cutting hemlock and the hard woods and working up 
cedar for shingles. The mills at the lesser points will not be cutting pine five years 
from now. Pme production will have been driven back to the west end of L<ike 
Superior and into northern Minnesota. The red oak of Wisconsin will have been 
about cleared out. Scattering mills throughout the northern country from the Mis- 
sissippi to the Soo will be pounding away on maple^ elm, bass wood, hemlock, etc., 
with ^uch overlooked groups of pine as may be encountered in scraping the land of 
timber. * * * Five years of prosperity, with the enormous demand which will 
result, will cause such a melting away of the northern forest resources as can scarcely 
be realized.^ 

This picture may be somewhat overdrawn; but if the prediction 
made be verified forest products, which rank second among the com- 
modities received at the lake ports during the last census year,^ will 
fall out of the first rank and be classed with the minor commodities five 
years hence. 

What may be hoped for from attempts to reforest the pine lauds can 
not be answered satisfactorily, for on this point the authorities differ. 
Some hold that pine does not grow at once upon land from which pine 
has just been removed, and some admit tbat pine will grow, but that 
the first growths will be low, scraggy, and full of knots, and therefore 
unfit for the manufacture of lumber. Other authorities insist that good 
pine can at once be reproduced if (1) forest fires are prevented and (2) 
the young sprouts be preserve<l from the depredations of live stock. 
In support of their contention they cite the experience of New England. 
But even if it be possible to restore the pine it would require a long 
period of years for the trees to attain suflQcicnt size for the manufacture 
of lumber, and in the meantime existing supplies would long have been 
exhausted. 

Although the depletion of the forests of Michigan, Wisconsin, and IMin- 
nesota is of itself of great moment to the lake <;arriers, it becomes doubly 
important because of its secondary effect. For years the railroads run- 
ning out from the upper lake ports to the prairies of the West have 
found in lumber a west-bound freight. Cars coming in with grain and 
live stock have been sent back loaded with lumber. Lumber has long 



^Northwestern Lumberman, January 8, 1898, p. 3. Mr. O. S. Whitmore, formerly 
editor of Hardwood, and Mr. George W. Hotchkiss in the main agree with this pre- 
diction. 

- In the last Census Report on Transportation by Water, coal and coke were grouped 
together, and their combined movement just about equaled that of lumber. The 
figures are as follows : 





Receipts. 


Shipments. 


Lumber 


Tons. 
6, 857, 257 
5, 182. 471 


Tons. 
5, 348, 398 


Coal and coke 


6, 105, 799 





The receipts and shipments are the total receipts and shipments of all Americiin 
lake ports. (Eleventh Census, Transportation Business, Part II, p. 308.) 
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beeu oue of the principal west-bontid commodities. Its loss, tberefore^ 
win be severely felt. The failure of the Northwestern timber Bupplies 
comes at a very inopportune time for the vessel interests of the lakes. 
The railroads running to the western Quif ports are just begiuniugthe 
struggle for the grain traffic of the central West. The esbaastidn pf 
the timber resources of the lake region means that the great ^eeless 
regions of the West will be forced in a large measure to obtain their 
lumber from the South. 

This means that the north and south bound railroads wiltin the future 
be assured a growing north bound traffic, and as a result they will be 
placed in a position where they can compete more successfully for the 
grain traffic with the east and west bound railroads leading to the lakeB. 
In the past tlio Gulf railroads have been hampered by a lack of north- 
bound traffic, but in the future they will be assured a large nortU-buund 
business in lumber. Briefly stated, the cxhanstion of the tbrestsof the 
lake country will mean the loss of westbonnd traffic to the railroads 
reaching the lakes and a gain of north-bound traffic by the railroads 
terminating in the Gulf ports. The former railroads will therefore be 
less advantageously situated in the struggle for the grain business now 
under way, and the lattei railroads will be more strongly intrenched. 
The significance of these altered relations to the lake carriers scarcely 
needs to be pointed out. It means that less grain will arrive at lake 
ports to be carried East 



Appendix V. 
tables relating to the lumber traffic. 

Table I. 

Ckieago raaeip<a and ikipmenlt of lu'oiher a»A ahiuglti by late and rail,* 
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> teceipta and (Atjinienfi of lumber and »hitigle» Ig laie and rail — Continved, 
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Tablk II. 
Milieaukee reoeipta and aMpmmitt of lunber and akinglei bi/ late and mil.' 
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STATISTICS OF LAKE COHMBRCE. 

Table III.— Part 1. 

B*«tipU of lunber and tkinglt$ at Buffalo fry lake and rail. " 

[TarBlBlMd bj KsowHan Mlztr. ttentarj of the BnJblo Liimbcr Sxohiug*.] 



¥«r. 


Lumber. ' ShlDglei, 


By lake, j By i«ll. 


Total. 
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lelpts arel>iiBed upon tbe cnstom-hoau recorda, Jhe rail receipts are taken (coin tbe 
MtAa of can made to the frelclit bnrsHa of tbe UercbanlB' Eicbaoge by the > arlnm 



nJlnuda. Thaimportaa^id exports l>y rail are est 
rallroadB, and thetelOre luclude sblnglea and latbo. 



estiinjled fWiin the m 






Tablb III.— Pabt 2.. 

Rtceipit ofrailviay Mm at B^ffalo, bg lakt aad raH," 

[Data forniahad by Enawlloii Hiier, seorMary of tbe BoflUo Lunbar EichaDge.) 
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Table IV. 
Receipll of lumber, latht, and ihinglee at Tonavanda bg late.' 





Lumber.a 


Latba. 


Sbioglea. 


'Liiniber.6 


LathB. 


ShiDglea. 




SW.522 
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SOS. 513 
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M« 

1803 
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a. 2*3 
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a Timber not Included. 
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Tablb V. 
BeceiptM of lumber, thi*glei,latkt, and mUoeUanMat lumber at Clmeland by rail and l^it,* 
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polea. Ke«lpta by like ue bftaed upon tk 

Table VI. 
Reetiptt of lumber and ihinglei at TitUdo ig laka.' 



Lumber. I Sblnglu. 

JT/M. H. 

. 107. Dll 15,606 



* This tabid wu fnmtBhed by Dcniuii B. Smltli. iiecntai7ottlieToledaI^«anwEicbu>g*. 
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■TATIBT1C8 or hAKS COHMEBCB. 
Tablk VII. 
•■to ^ tmmiar mmd tUmgla at Dtlroil by lokt and rail.' 
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BMliptal Tout 
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181, DM' m.m 

SUCWB, M1,M7 
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• TUi taU* WW oraBplfad by the Maretary of tb« Detroit Soud of Tnda. 
StOm/tr luiUtUUng luwtber /rem wtielt at Chicago during th« Beanm of 1897, f 

Pliw Itunbar, per l.OOQ feet: 

1-lneh and li-liicli W.ao 

li-Inoh «Dd Z-inch 22 

3-incli 24 

Piekata uid ihinglea to rate with Inob lumber. 

Pieoe BtufF, per 1,000 feet 32 

Latha to rata wiUi piece staff. 

TimbMB, per 1,000 feet 28 

Lnmbw mi tbnber, 20 feet and over in length, 3 cents extra per 1,000 feet. 

Hetnloek and baaawood, per 1,000 feet ; 

l-lnch 22 

a-lnoh 24 

3-inoli 28 

Hemlock tinlMV 30 

Hard-wood lumber, per 1,000 feet: 

1, IJ, li, andSinch 28 

S-Inidi 33 

4-inoh 36 

Lumber half regalar rate for all grades for keeping dock. 

All resaela carrying over 600,000 feet of lumber, per 1,000 feet extra for entire 
cargo : 05 

Oak, per tie 02 

Hemlock, on veeaela 10 feet deep and under in depth, eaoh Olf 

Hemlock, on veaaels over 10 feet in depth, each 02 

Cedar, per tie 01* 

On Santa Fe dock Oli 

Peeled posts, perl.OOO 8.00 

Bark posta, per 1,000 :.-.. 7.00 

13 extra per 1,000 for keeping dock. 

Telegrapn polea, each : 

SS-fbot 03 



t Rates obarged by the Uuloaders' Union. 
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Bates for unUmding lumber from veseeU at Tonawanda during the season of 1897,^ 

The rate for unloading white and Norway pine from barges and steamers of 12|- 
feet in depth of hold, or less, Government register, was 22 cents per M until October 1, 
and 24 cents per M from October 1 until the end of the season. Other rates were : 

Oents. 

Birch perM.. 35 

Maple do 35 

Ash do...-- 35 

Oak do 40 

Basswood do 24 

Elm do.... 26 

Hemlock do 25 

Bill timber do.. \^Iq 

Round cedar posts each. . J 

Split posts do \ 

Cedar railroad ties ....^ do 1^ 

Table VIII. 

Freight rates ott lumber {per 1^000 feet) from Alpena^ Manistee, Menominee, Ashland, and 

Duluth, to Chicago by lake, * 



Year. 



1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 



AXpensk. 



$1.31 
1.14 



2.22 



1.92 
2.01 
1.74 
1.64 
1.89 
2.53 



Manis- 
tee. 



$1.27 
1.34 
1.77 
2.12 
2.18 
1.78 
1.85 
1.70 
1.46 
1.58 
1.94 



Menom- 
inee. 



$1.46 
1.87 
2.27 
2.17 
1.80 
1.85 
1.59 
1.54 
1.66 
2.11 



Ash- 
land. 



$2.12 
3.15 



Tear. 



1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 



Alpena. 


Manis- 
tee. 


Menom- 
inee. 


$1.90 


$1.49 


$L57 


1.59 


1.42 


1.40 


1.74 


1.58 


1.66 


1.69 


1.59 


1.59 


1.81 


1.62 


1.67 


1.61 


1.46 


1.48 


1.41 


1.32 


1.33 


1.36 


L22 


1.27 


1.16 


1.14 


1.20 


1.18 


1.13 


1.10 



Ash- 
land. 



$2.73 
2.42 
2.51 
2.44 
2.91 
2.36 
2.00 
2.18 
1.85 
1.67 



*The rates from Dnlnth, Superior, and the othar ports at the head of Lake Superior are almost 
always the same as those from Ashland. This table is based on the weekly rates published bj the 
Northwestern Lumberman, which takes great pains to have its quotations correct. 

Table IX. 
Production of lumber in the Northwest, * 



Year. 


M.feet. 


Year. 


M. feet. 


Year. 


M. feet. 


Year. 

1 


M. feet. 


1873 

1874 

1875 

1876 

1877 

1878 

1879 


3,393,780 
3,751,306 
3,968,553 
8,879,046 
3,595,333 
3,629,472 
4,806,943 


1880 

1881 

1882 

1883 

1884 

1885 

1886 


5,651,296 
6, 768, 856 
7,552,150 
7, 624, 789 
7,935,033 
7,053,094 
7,425,368 


1887 

1888 

1889 

1890 

1891 

1892 

1893 


7,757,916 
8, 388, 716 
8,805,833 
8,664,504 
7,943,137 
8, 902, 748 
7,599,748 


1894 

1895 

1896 

1897 


6,763,110 
7, 093, 898 
5,538,112 
6,233,454 



*This table includes the lumber produced from the logs cut in Michigan, Wisconsin, and Minnesota, 
and from lo^ imported from Ontano and sawed in Michigan or at Lake Erie ports. Logs from Minne- 
sota and Wisconsin are floated down the Mississippi m large numbers to various cities and there 
sawed. The lumber produced is included. 

This table was compiled by the Northwestern Lumberman. The details may be found in the issues 
of this paper of January 23, 1897, and January 22, 1898. 



H. Doc. 277- 



* The Marine Record, May 13, 1897, p. 9. 
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